



heer 





Che En 





ql 





ERSITY 

hnica ty WV CHIGAN 
1d MAY 18, 1956 28 ESSEX ST., STRAND, LONDON, W.C.2 JUN 42 WO58HILLINGS 
ndon 

EERING 

ENGIBRARY 

ngton “nt 
DN, 
Two, : Improvements in detail are continually 


being built into the complete range of 
Ruston-Bucyrus excavators up to 6 cu. yds. 
capacity. Certain sizes are now being built 
with a re-designed cab devised to increase ease 
of operation and to give greater visibility. 

Teat £ A new colour styling and metal pre-treatment 
proclaim a long period of research to produce a 
finish that will give the highest degree of 
durability under the exacting conditions in 

ON : which the R-B excavator has to work. 

















The excavator USEF also likes to 

know something of the heart of things and the heart of 
a diesel excavator is the engine. All such R-B machines are now 
fitted with diesel engines of improved design. Engine 

series YCN, YEN and RPHN are representative of the latest 
in diesel prime mover developments, a field with which 
the name ‘Ruston’ has been constantly 

associated since the early days. 


Replacement of your existing equipment 
can be considered with complete confidence 
that a new R-B excavator will, in one 
direction or another, represent an 
improvement upon existing equipment. 
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Roughing Train of the Continuous Bar Mill 
at The Park Gate Iron & Steel Company Ltd. 
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COMBINED HEAT-ELECTRIC GENERATION 


The district heating scheme at Pimlico 
utilises energy from back-pressure turbo- 
generators at Battersea power station, 
with a hot water distribution system 
including a heat-storage reservoir which 
will ultimately serve about 3000 dwellings. 
The scheme has now been in operation 
since 1951, although the ultimate heat 
load has not been reached, flats still 
being under construction on the Pimlico 
site. The scheme has been described in 
various papers and in these columns on 
July 27, 1951, and December 25, 1953. 
On Tuesday, January 31st, a paper on 
the economic aspects of the scheme was 
given to a joint meeting of the “ Civils ” 
and “ Electricals,” namely, ‘‘ The Pimlico 
District Heating Undertaking : Costs and 
Financial Results,” by Messrs. B. Donkin, 
C. M. Johnston and E. Ockenden. The 
printing dispute prevented us from 
discussing the paper at that time 
and we make therefore no excuse for 
referring to it now. The paper showed 
that the original estimates made for 
the scheme were close to the results 
actually obtained, and it was con- 
sidered that domestic heat was supplied 
at a reasonable price. Costing the scheme 
had proved to be very complicated, and 
it was pointed out that every scheme of 
this kind needed consideration in relation 
to its own particular circumstances and 
no general conclusions could be drawn. 
The authors concluded as follows :— 
“ It is evident that, with improved thermo- 


_ dynamic cycles giving a higher value of 


R (R is the ratio of electrical energy to 
heat energy sent out, equivalent to 0°17 





for this scheme), the net cost of heat sent 
out would be appreciably reduced. The 
attainment of high values of R calls for 
large-sized units and high steam condi- 
tions, and accordingly implies a larger 
district-heating system than at Pimlico. 
There is no doubt, however, that the 
required plant could be constructed and 
the higher capital costs associated with 
high steam conditions would be offset 
to some extent by the intrinsically lower 
capital cost per kilowatt of large units. 
The possibilities of making effective use 
of the above-mentioned economies depend 
on the development of a cheap and 
thermally efficient system of distribution 
and on the existence of reasonably con- 
centrated heat loads. It is on these con- 
siderations that district heating derived 
from combined heat-electric generation 
depends for successful development in the 
future.” 

Surprisingly enough, the scheme does 
not seem to have aroused a great deal of 
enthusiasm, if the discussion at the 
meeting gave any guide. The most 
enthusiastic exponent of combined heat- 
electric generation was probably the late 
Mr. A. E. Margolis, who lost no oppor- 
tunity of advocating its use. The views 
expressed at the meeting were in many 
ways conflicting, so it may be of interest 
to give here one or two of the principal 
arguments put forward for and against 
schemes of this kind. Although the cost 
per therm compares well with other 
methods of heating (electrical heating 
costs about three times as much per 
therm, it was stated), the standard of 


heating is high, and it was held that the 
weekly cost is rather more than most 
people like to pay. From a national 
point of view the coal-saving aspect of 
the scheme is important ; in full operation 
it will save 4500 to 5000 tons of coal a 
year, the overall thermal efficiency being 
about 80 per cent, compared with about 
55 per. cent for supplying both the elec- 
tricity and the heat separately by more 
usual methods (a comparison with the 
lower efficiency of electricity generation 
alone is not correct). Again, considering 
purely the saving of coal, it was pointed 
out that the capital cost involved per ton of 
coal saved each year was about £90, and 
while the opinion was expressed that, con- 
sidering marginal coal costs, it was prob- 
ably worth while spending £100 of capital 
to save the consumption of | ton of coal 
per annum, the fact that other methods 
of coal saving would cost much less in 
capital did not escape notice. For 
instance, a corresponding figure of £4 per 
ton saved was given for the conversion 
of boilers to mechanical firing. 

Coal economy, however, is not the sole 
aim of heat-electric generation, and it 
seems difficult to escape the conclusion 
that with further experience of actual 
projects, more economical operation 
would result. Such projects presuppose 
the existence of a concentrated potential 
heat load near a ‘power station—not an 
unlikely set of circumstances in such a 
heavily populated country. It seems 


surprising that no other scheme has been 
started since the Pimlico installation was 
brought into operation, particularly when 
all the housing, city redevelopment and 
so on of the past few years is considered. 
We wonder if to-day’s administrative 
organisations are rather too ponderous 
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to make use readily of a new and 
potentially valuable service such as this. 
The speculative course would be to install 
heat mains in promising areas, such as 
where large office blocks predominate, 
just as water or electricity mains are laid, 
and to offer heat at an attractive price. 
The establishment of such a service would 
bring improvements as experience was 
gained, and might prove nationally 
beneficial in saving coal, and in helping 
to abate atmospheric pollution, as well 
as offering economically competitive heat 
supplies, and a definite improvement in 
living standards in those city flats where 
it was available. 


ROYAL SOCIETY’S CONVERSAZIONE 

Each year at about this time the Royal 
Society holds a Conversazione, and the 
opportunity is invariably taken to put on 
view a number of exhibits illustrative of 
researches in progress or completed. 
Year by year the proportion of those 
exhibits that are of interest to engineers 
varies. This year the first impression 
conveyed by a study of the catalogue was 
that, apart from two exhibits by the Post 
Office Research Station, both illustrative 
of work which has already received some 
publicity, a model of the research re- 
actor (Merlin) to be installed at Alder- 
maston, and an aircraft crash accelero- 
meter, all else was connected with higher 
physics and chemistry, zoology, botany, 
geology, &c. In fact, however, it turned 
out that there was more to interest en- 
gineers than appeared on the surface. For 
example, a great deal of work has been 
going on for many years past to explain 
the behaviour of metals under stress by 
the assumption of the existence in an 
otherwise perfect crystal lattice of defects 
such as deformations and edge and screw 
dislocations. At the Tube Investments 
Research Laboratories, using copper and 
platinum phthalo-cyanine crystals, Dr. 
Menter has succeeded in preparing elec- 
tron micrographs showing just such de- 
fects at a magnification of 14 million to 
one, a really remarkable visual con- 
firmation of the assumptions. Again, 
engineers might easily have passed by an 
exhibit entitled “‘ Elastic Properties of the 
Insect Thorax.”” What a pity it will be if 
any did! For in effect Dr. Weis-Fogh 
has built engineering models of the 
mechanism by which the wings of insects 
are vibrated. Effectively the wings are 
so mounted in an elastic framework that 
once set in vibration only small forces 
are needed to maintain the vibration and 
these forces are not exerted directly on the 
wings themselves, but upon the spring 
system. Nor can engineers, who are such 
heavy users of coal as a fuel, be wholly 
uninterested in the study of the structure 
of coal by X-ray diffraction methods being 
carried out by Dr. Cartz, Mr. Diamond 
and Dr. Hirsch at the Cavendish labora- 
tory. In particular a clearer picture seems 
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to be emerging about the structure of 
cokes and the mechanism of their forma- 
tion. The aircraft crash accelerometer 
designed at the N.P.L. and mentioned 
above turned out to be an interesting 
design. A simple mass-spring system is 
used with air dashpot damping. Accelera- 
tions up to 50 g are recorded and the 
device weighs only a little over one 
pound. The idea is that such devices 
shall be mounted in many aircraft and 
shall remain serviceable without atten- 
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The Engineer 
100 Bears Ago 


(MAY 16, 1856) 


* FREE TRADE AND FREE INDUSTRY ” 


“* Freedom of trade is a gauge by which 
the prosperity of nations is commonly 
measurable. Commerce, like all other 
developments of human energy, requires 
training and directing only. Confined in 
fiscal trammels it becomes distorted, 
stunted, and weakly. And for what good 
purpose are these trammels ever imposed ? 
To supply the reckless exigencies of faithless 
rulers, to satisfy the demands of favoured 
monopolists, to extract indirect contribu- 
tions for the support of extravagant 
governments, to spite a foreign state, or 
rob a home people. The necessities of 
war may be alleged as excuses, they can 
never be admitted as reasons. . . . 


“The imposition of duties is at best a 
desperate attack on a nation’s industry, 
exposing the feebleness and poverty of 
the imposers and the inaction and indiffer- 
ence of the imposed upon. The history 
of all tariffs reveals the corruption of their 
birth, the injustice of their growth, and the 
injury of their consequences. The now- 
happily obsolete restrictions on the exporta- 
tion of machinery from this country might 
be instanced as proofs of this position, but 
the examination of our present tariff would 
bear corresponding testimony to its truth. 
... The absorbing character of our late 
contest paralysed for a time the organs of 
trade emancipation. But now that that 
contest is ceased, we may surely hope that 
our latent energies will be again revived in 
prosecuting national’ and international 
improvement in the reciprocal development 
of our resources. Russia has wisely 
hastened to set us a good example in this 
course. France has already manifested a 
disposition to amend her rules in this 
respect. Let England and America show 
their activity in joining the worthy league, 
and the commerce of the world will be 
virtually emancipated. ... No more useful 
duty could be accepted by the governments 
of the great industrial nations than the 
agreed revision of the tariffs by which 
they are now foolishly checking the progress 
of each other.” 











tion for many years. By this means it 
will prove possible to get much more 
accurate information than is at present 
available about the accelerations which 
occur at the time of a crash, with, no 
doubt, repercussions on the structural 
design of the craft. 


ADVANCES IN WATER ENGINEERING 

The main theme of the summer meeting 
of the Institution of Water Engineers was 
automatic control, particularly of pump- 
ing plant. “In water supply,” Mr. 
D. G. Davies affirmed, “ the first line of 
advance has been the production of safe 
water. The second advance—perhaps the 
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most spectacular—has been the quiet 
introduction of automation, in the trans. 
formation of a raw water to a filtered 
supply.” We have recently drawn atten- 
tion to this second advance with the 
articles ‘“‘ Automatic Pumping Control 
at the Chew Valley Scheme” (May | Ith 
issue) and “ Automation and Operation 
at Broadside Filters” (April 27th issue), 
Although there is much interest at 
present in this topic of automatic conirol 
of water supply processes, some engineers 
in other fields may look upon it with 
reserve, for similar, and sometimes niore 
elaborate, automatic control systems have 
been in use in other industries for many 
years. Conservatism is not, however, an 
unforgivable sin for the water engineer ; 
he must give his primary allegiance to 
ensuring the purity and reliability of his 
supply. Furthermore, many of the recent 
installations have been built after a lag 
of perhaps many years, caused by the 
constructional standstill during the war, 
and the governmental control of capital 
expenditure since then, a form of control 
for which water undertakings seem to be 
‘fair game.” The present position can 
best be summed up by quoting once again 
from one of the authors of the papers at 
the summer meeting. 

In his paper on operation and main- 
tenance of automatic pumping plant, 
Mr. Fuller makes the following points : 
‘“* There seems,” he says, “ to have been 
an earlier advance in automatic controls 
on the treatment side of pumping stations 
than in the operation of the pumps them- 
selves. We have recently seen the great 
advances in the use of automatic filter 
controllers, which govern the complete 
operation of the banks of rapid gravity 
filters, including the washing processes 
which make use of compressed air and 
water back-wash. Some twenty years 
before this, automatic float valves were 
used to control the flow of the water 
through the settling tanks and on to the 
filters ; and no doubt the principle has 
been used many times since. In industry 
generally, process controls, far more 
complicated than the filter controllers 
mentioned above, appear to be common 
practice. The lesson to be drawn from 
all this evidence must be that, in future, 
all pumping plant with its ancillary gear 
must be suitable for automatic control. 
A few years ago few water engineers 
would have entertained such a proposal, 
which they would have rejected on the 
grounds that reliability must always be 
assured by the personal attendance of 
the staff and by manual operation. 
Control gear is now so reliable that this 
argument is no longer valid ; and emer- 
gency safeguards and alarms can be 
incorporated in the control gear, to 
prevent damage to the plant and to call 
a supervisor when necessary.” Thus, 
automatic control, it seems, is becoming ' 
firmly established in the water industry. 
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A Seven Day Journal 


The LE.E. and Technical Education 


Tue report of the council of the Institution 
of Electrical Engineers for 1955-56 was pre- 
sented at the annual general meeting of the 
Institution yesterday. From this report we 
learn that the number of corporate members 
exceeds 20,000, or about 50 per cent of the 
total membership, which is now 40,038. 
During the year 1955-56 the number of 
graduates increased from 11,153 to 11,797. 
In an effort to increase the number of appli- 
cations for student membership the council 
has approved a number of recommendations, 
including one to reduce to 10s. the sub- 
scription payable by graduates during their 
National Service. The problem of increasing 
recruitment to the profession continues to 
engage the council’s attention, since the 
numbers of new entrants to a career in 
electrical engineering are still insufficient 
to meet the national need. One aspect of 
this matter, technological education, has 
accordingly claimed the interest of the 
council and of the joint advisory committee 
on education of the three senior engineering 
institutions. Discussions with the Minister 
of Education and with Lord Hives, the 
chairman of the Council for Technological 
Awards, have, the report says, gone a long 
way to meet the views held by the councils of 
the three engineering institutions on the 
requisite standards of the new awards in 
engineering. A new development which is 
likely to have far-reaching effects on recruit- 
ment of technical staff in industry is the 
introduction of new examinations for tech- 
nicians. Agreement has been reached with 
the Ministry of Labour and National Service 
about the deferment of candidates qualifying 
under the new examination regulations. As 
outlined in the report, the new scheme will 
offer Technical Certificates ‘‘ for electrical 
technicians engaged in the design, manu- 
facture, testing, erection, operation 
and maintenance of electrical plant... .” 
Initially the examinations will cover plant 
and machinery, power generation and supply, 
and industrial electronics. Other courses 
will be developed, as required, to meet the 
industry’s needs and early consideration is 
being given to a course for electrical drawing- 
office technicians. The new certificates will 
be endorsed by the I.E.E. and by the City and 
Guilds of London Institute. 


Diplomas in Technology 


THE National Council for Technological 
Awards, of which Lord Hives is the chairman, 
has issued a memorandum on “ the recog- 
nition of courses in technical colleges leading 
to the Diploma in Technology.” The 
award, it should be explained, is to be 
denoted by Dip. Tech. (Eng.) for engineering 
and by Dip Tech. for other technologies. 
The courses leading to this award are 
required to be equivalent in standard to the 
honours degree courses of a British uni- 
versity. Colleges seeking recognition for the 
courses are required to make formal applica- 
tion to the Council, and such colleges will be 
expected to provide a substantial programme 
of advanced studies. In particular, the 
memorandum says, “the subjects con- 
stituting a course must be conducted in an 
environment where advanced studies are 
the main preoccupation of the staff.” The 
memorandum adds that it is desirable that the 
colleges seeking approval for their courses 





should have residential facilities, although 
for the present the lack of these facilities will 
not prevent courses from being recognised. 
The courses which will be given recognition 
for the award can be either full-time or 
sandwich, the minimum time required for 
academic studies in a technical college being 
not less than three years for the former and 
four years for the latter. Students attending 
the full-time courses will be expected to have 
suitable industrial training mounting in 
aggregate to not less than one year in 
industry. The minimum age of admission to 
courses will normally be eighteen, and it is 
thought likely that students will be drawn 
largely from “the best of those who have 
been successful in National Certificate 
courses, together with those from secondary 
schools who have successfully. pursued a 
sixth form course.” The Council emphasises 
that as these diploma courses are intended 
for those who aim to become professional 
technologists, they should include a thorough 
education in the fundamentals of science and 
technology and their application to develop- 
ment and design. To help to fit the students 
for future responsibilities the courses must 
include liberal studies and some instruction 
in the principles of industrial organisation. 


Centenary of the Bessemer Process 


Tuts week, the Iron and Steel Institute 
has been holding its annual general meeting 
in London. It has provided a suitable 
opportunity for celebrating the centenary 
of the introduction of the Bessemer process 
of steelmaking. A centenary lecture was 
delivered on Tuesday evening by Mr. James 
Mitchell, and extracts from it are printed on 
page 513 of this issue. It is appropriate to 
recall here that Mr. (subsequently Sir) 
Henry Bessemer described his process in a 
paper entitled ‘“‘The Manufacture of Mal- 
leable Iron and Steel,” which he presented 
at a meeting of the British Association, at 
Cheltenham, on August 11, 1856. That 
“very remarkable paper,” as we described 
it, was reported in THE ENGINEER of August 
15, 1856. Bessemer concluded his paper by 
saying that the facts presented were “ not 
elicited from mere laboratory experiments, 
but have been the result of working on a 
scale nearly twice as great as is pursued in 
our largest iron works, the experimental 
apparatus doing 7 cwt in thirty minutes, 
while the ordinary puddling furnace makes 


only 44 cwt in two hours, which is made . 


into six separate balls, while the ingots or 
blooms are smooth, even prisms, 10in square 
by 30in in length, weighing about equal to 
ten ordinary puddle balls.”” As part of the 
centenary celebrations, the Iron and Steel 
Institute assembled at its headquarters at 
4, Grosvenor Gardens, London, an exhibition 
of Bessemer relics. Several of them, of 
course, were concerned with the steelmaking 
process, one such exhibit being a copy of a 
water colour, painted by Carl Cantzler in 
1858, of the first Bessemer plant at Edske, 
in Sweden. There was also a small model 
anvil made from the first Bessemer ingot 
produced at Ebbw Vale round about 1863. 
In addition, there were shown a number of 
relics reminiscent of Henry Bessemer’s varied 
interests and activities. There was a replica 
of the instrument “ for controlling the firing 
of naval guns” which he produced in 1873, 
an impression of the steamship “* Bessemer,” 
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incorporating equipment “to reduce the 
sufferings of bad sailors on the Channel 
crossings,” and there were some photo- 
graphs showing parts of the telescope which 
Bessemer designed and erected at his home at 
Denmark Hill. 


Launch of ‘ Empress of England ” 


ON May 9th, Lady Eden, as sponsor, 
performed the naming ceremony when the 
“Empress of England” was launched from 
the Walker Naval Yard of Vickers-Arm- 
strongs, Ltd., at Newcastle upon Tyne. 
The liner, which is under construction for 
Canadian Pacific Steamships, Ltd., when 
completed will join her sister ship the 
“Empress of Britain” in the owners’ 
passenger and freight service between Liver- 
pool and Montreal or Saint John, New 
Brunswick. The building of this ship renews 
an association between the owning company 
and the builders, which dates back to 1890, 
when the shipbuilders, then known as the 
Naval Construction and Armaments Com- 
pany, Ltd., launched the “‘ Empress of India,” 
followed by the “‘ Empress of Japan” and 
the “‘ Empress of China.” These ships were 
the first “‘ Empress ” liners, and on a length 
of 456ft by 51ft beam and 33ft depth carried 
180 first-class, 32 second-class and 600 
steerage passengers at a service speed of 
16 knots and, were powered by two sets of 
triple-expansion engines. In comparison, the 
new ship has a length between perpendiculars 
of 600ft, a breadth moulded of 85ft, a depth 
moulded of 48ft, and a maximum draught of 
29ft. The. ship, which is completely air 
conditioned, has accommodation for 150 
first-class passengers in single and two-berth 
staterooms, and 900 tourist-class passengers 
in two and four-berth cabins, and has a 
sea speed of 21 knots at a draught of 26ft 6in. 
Propelling machinery is being constructed 
at the Barrow works of the builders and 
consists of two independent sets of triple- 
expansion, double-reduction-geared turbines, 
of Pametrada design, working on a reheat 
cycle. The machinery is designed to develop 
27,000 s.h.p. in service at 123 propeller 
revolutions per minute, and a maximum of 
30,000 s.h.p. when supplied with steam at 
600 Ib per square inch and 850 deg. Fah. 
from two controlled superheat’ and one 
reheat boiler of Foster Wheeler design. A 
Howden-Johnson boiler supplies saturated 
steam for auxiliary purposes. To satisfy 
all the demands for electrical power required 
for the ship’s services two 1200kW turbine- 
driven and three SOO0kW _ diesel-driven 
generators are installed. 


The Allowable Settlement of Buildings 


ON Thursday, May 10th, a paper on 
“The Allowable Settlement of Buildings ” 
was presented at the Institution of Civil 
Engineers by Professor A. W. Skempton 
and Mr. D. H. MacDonald. It was pointed 
out by these authors that it was possible to 
predict the maximum settlements of a 
building, with some degree of reliability, 
from field and laboratory tests on the under- 
lying soil. No matter how accurate a 
settlement analysis might be, however, it 
was of limited value if the designer was not 
aware of the amount of settlement which 
could be allowed for the particular building 
under consideration. Yet considerably less 
attention had been given, the authors con- 
tended, to obtaining a knowledge of allow- 
able settlement, than to that of the ability 
to carry out a settlement calculation, though 
the two were equally important. One reason 
for that lack of balance, they thought, 
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might well have been that it was very difficult 
to compute the allowable settlements of a 
building by ordinary structural methods. 
Consequently, a purely observational 
approach was necessary, and the paper 
summarised a survey of existing data on 
ninety-eight buildings, of which forty had 
been damaged in varying degrees due to 
settlement. Tentative values for damage 
limits had thus been established, in terms of 
angular distortions and differential settle- 
ments. That preliminary survey covered 
structures with load-bearing walls, and those 
framed with steel or reinforced concrete 
with panel walls of brick or similar construc- 
tion. 
Turbine Air Liners 

IT was announced last week that Trans- 
Canada Air Lines had ordered four Douglas 
“D.C.8” airliners with Rolls-Royce 
“ Conway” by-pass engines. The company 
recalled that it had initiated the use of Rolls- 
Royce engines in the“ D.C.” series by ordering 
modified “‘ D.C.4” airliners with “ Merlin ” 
engines, the aircraft known as the “ North 
Star” or “ Argonaut.” The aircraft were 
intended for the long-distance, high-density 
services, and only one other aircraft could be 
considered for that purpose. The new air- 
liners would be brought into use in 1960, and 
it was not expected that airport facilities at 
that date would prove severely restrictive. 
Rolls-Royce, Ltd., stated that the proving 
of the “Conway” would take place in 
fulfilment of military contracts, and that the 
thrust would be increased above current 
ratings before incorporation in the “ D.C.8.” 
In the case of this aircraft, the advantages 
of the ‘‘ Conway ”’ over the alternative engine 
were that it was cheaper to buy and to 
operate, lighter, and less noisy. It was also 
observed that installation of engines in pods 
resulted in the simplest engineering. Douglas 
Aircraft Company, Inc., was responsible 
for the noise level and for obtaining reverse 
thrust up to 40 per cent of the normal figure: 
its proposals bore a close relation to those 
of the engine manufacturer. 





Obituary 
OSCAR FABER 
Dr. OscaAR FABER died on Monday of last 


week, at the age of sixty-nine. He was a 
well-known figure in the civil engineering 
world, particularly as an authority on 
structural engineering and on heating and 
ventilating problems. He was a past- 
president of the Institution of Structural 
Engineers and of the Institution of Heating 
and Ventilating Engineers, a fellow of the 
City and Guilds Institute, a full member of 
both the “* Civils’ and the ‘‘ Mechanicals,” 
and an associate member of the “* Electricals.”’ 
He was also a C.B.E., and was awarded an 
honorary D.C.L. degree by Durham Uni- 
versity for the underpinning work which he 
carried out at Durham. He obtained a D.Sc. 
at London University for a thesis on shear 
in reinforced concrete beams. 

Faber was educated at St. Dunstan’s 
College, Catford, and the City and Guilds 
College. During the early part of his pro- 
fessional career he worked with the Asso- 
ciated Portland Cement Manufacturers, the 
Indented Bar Engineering Company, Ltd., 
and with Trollope and Colls, Ltd. How- 
ever, he set up as a consulting engineer in 
1921, and continued to practise as a con- 
sultant for the rest of his career ; in 1948 the 
firm of which he was senior partner expanded 
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to its present style of Oscar Faber and 
Partners. 

Significant contributions to engineering 
knowledge were made by Dr. Faber both 
in the practical art of designing major 
structures, and in research. Only last year 
we commented in THE ENGINEER on his most 
recent research investigation, in which the 
1250-ton testing machine at Dorman Long’s 
works was used for full-scale tests on com- 
posite stanchions, comprising a steel joist 


Oscar Faber 


encased in concrete. A design method for 
these composite stanchions was set out in his 
paper on this work. His other researches 
included the derivation of a piling formula 
and work on various aspects of concrete 
technology. Here, the problems of research 
and design often overlapped ; indeed, the 
solution of problems which had an immediate 
bearing on structural design was a character- 
istic of his work, as exemplified by his papers 
before the various institutions, such as the 
well-known one entitled “Plastic Yield, 
Shrinkage and Other Problems of Concrete 
and Their Effects on Design,” a paper 
presented at the 1927-28 session of the Institu- 
tion of Civil Engineers. 

The works most commonly associated 
with the name of Oscar Faber are probably 
the rebuilding of the House of Commons, 
after its wartime destruction, and the new 
Bank of England building, constructed about 
thirty years ago. These two buildings are, of 
course, of special public interest. In the 
former case, an unusual problem in air con- 
ditioning for the Commons chamber was 
involved. But these two alone do not give 
an adequate perspective of Faber’s achieve- 
ments in structural design. He was responsible 
for several large reinforced concrete grain 
silos and flour mills—structures of imposing 
dimensions, which required an unusual 
approach, both structural and architectural, 
in their design. Most of them he built at 
dockside sites, such as at Cardiff, Avon- 
mouth, and at the London docks. He 
designed various heavy industrial structures, 
such as steel works. He also built extensively 
abroad, especially at Shanghai and Hong 
Kong, and his work at home included a 
number of building schemes for banks and 
public buildings, and large-span aircraft 
hangars. 

The structural engineering in these major 
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achievements was often unusual in jt 
nature, and involved the solution of <ifficult 
problems at some of the sites. Some © these 
problems have been described in [aber’s 
published papers. He specialised partic ularly 
in reinforced concrete construction, ap olying 
it to piled and raft substructures for bu‘idings 
on soft ground, and to his original desig 1s for 
grandstands. 

His position as a leading authority op 
structural design was further reinforc::d by 
the publication of textbooks, as well «is his 
numerous technical papers. These text- 
books relate principally to reinforced con- 
crete construction, but not exclusively. and 
structural steelwork design and heatiny and 
ventilating were also treated by him. He was 
consulted on codes of practice and was chair- 
man of several codes of practice committees, 

The civil engineer is, by force of evolution, 
becoming more specialised in his knowledge 
and experience. But these details of Dr. 
Faber’s career show that a vast and intricate 
field of knowledge can still be mastered. His 
interests went further than we have, as yet, 
indicated, and he was appreciative of the 
esthetic aspects of building and of structures, 
The artistic aspect of the design of structures 
is a subject on which many civil engineers 
are content to express no opinion ; however, 
many readers of this notice will doubtless 
recall Dr. Faber’s contribution to the series 
of lectures on the esthetic aspects of civil 
engineering design, held at the Institution of 
Civil Engineers in 1944. He was there able 
to discuss problems of the architectural 
treatment of industrial structures, for instance 
silos and warehouses, and give characteristic 
examples from his own work. 

A memorial service for Dr. Oscar Faber is 
to be held in St. Albans Abbey at twelve 
noon on Thursday, May 24th. 


HON. G. L. PARSONS 


WE have learned with regret of the death, 
in his eighty-second year, of the Hon. 
Geoffry Lawrence Parsons, which occurred 
at Birr Castle on May 13th. He was the 
younger son of the fourth Earl of Rosse and 
was born on May 24, 1874, and was educated 
at Winchester, from where he proceeded to 
Balliol College, Oxford, to read mathematical 
moderations and natural science. After 
graduating in 1896 he became a premium 
apprentice with Sir W. G. Armstrong 
Whitworth and Co., Ltd., at Elswick, for the 
next three years. There followed an appoint- 
ment as assistant manager at the Elswick 
ordnance works and later he became an 
assistant manager with C. A. Parsons and 
Co., Ltd., of Newcastle upon Tyne. In 1911 
he was appointed a director of the Parsons 
Marine Steam Turbine Company, Ltd., and 
in 1936, a few years after the death of his 
uncle, he became chairman of the company, 
a position which he continued to hold until 
September, 1955. He resigned from the 
board of the company some two months 
later. One of his particular interests while 
chairman was the education and training of 
apprentices and he endowed a fund to provide 
an award for the apprentice gaining the 
highest merit. He was an associate member 
of the Institution of Civil Engineers and a 
member of the Institution of Naval Architects, 
and had been a justice of the peace for the 
County of Southampton since 1919. In 
1951 he was elected Prime Warden of the 
Worshipful Company of Shipwrights and 
he edited the volume containing the scientific 
papers and addresses of the Honourable Sir 
a A. Parsons, which was published in 
1934. 
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Sir Henry Bessemer, 1813—1898 


By JAMES MITCHELL, C.B.E. 


The Bessemer Centenary Lecture was delivered before the Iron and Steel 

Institute at the Royal Institution, London, on the evening of Tuesday, May 15, 1956. 

Here we print some excerpts from it. Bessemer’s first patent relating to his process 

is dated January 10, 1855, and his famous paper before the British Association was 

read in August, 1856. It was not until 1859, however, that the process was really 
ready for commercial introduction. 


OME ten years ago a book, inspired by 

the centenary of a well-known newspaper 
first published in 1846, appeared with the 
appropriate title “ Roaring Century.” Our 
thoughts this evening are of the birth of 
an industry which has made more than 
its own contribution to this centennial 
cacophony. In the preface to this volume 
there is a quotation which would seem to be 
apposite, in view of the dates with which we 
are now concerned, and I am grateful to 
Mr. Geoffrey Crowther whose words they 
are, for permission to quote : 

“Those who like to amuse themselves 
with historical parallels may reflect that 
in modern history the great dividing lines 
have occurred round about the middle of 
the calendar centuries and not at their 
beginnings. It is in the 40’s and 50’s of 
each century that the great decisions have 
been reached which have sent Western 
civilisation off on a new tack. New men 
and new ideas get control in the 40’s and 
50’s and for a few decades work out the new 
pattern.” 

To-day we mark the centenary of 
Bessemer’s invention of 1856, although 
perhaps not a little perturbed with the 
reverberations of the atomic discovery which 
rolled round the world in 1945. Bessemer 
certainly “* sent Western civilisation off on a 
new track,” and this thought should focus 
our attention on the ways in which it would 
appear to be desirable that we should let 
our thoughts travel on this particular 
occasion. Not only must we remember the 
man, but we should consider the nature of 
his contribution to human progress and 
have some regard for the change of course 
which this has produced in the evolution of 
civilisation. 

Without detracting from our tribute to 
the inventor, it is surely right that we should 
have a full appreciation of the significance 
of the invention. It is this consideration 
more perhaps than any other which makes 
the controversies of 100 years ago, with 
which Bessemer’s name has been inevitably 
linked, seem so relatively unimportant. The 
world was given its new material of con- 
struction on the production of which, ulti- 
mately, a great industry was based, and there 
is little doubt that, whatever contributions 
may have been made by those whose names 
were associated in greater or lesser degree 
with Bessemer’s he was the real accoucheur 
of the infant industry which grew to strident 
manhood in such a short period of time. 
We shall return to the personal side of our 
subject later, but meantime let us think 
in rather more detail of the significance 
attached to the ability to provide virtually 
unlimited quantities of what we know to-day 
as mild steel. 

The engineer of 100 years ago could make 
a casting from the available relatively brittle 
and non-malleable pig iron; the bridge 
builder or ship builder could make a bridge 
or a ship with malleable iron, whilst the 
cutler or the instrument maker could make 
tools, cutlery or instruments from the appro- 
priate commercial form of steel, but there 


were at least two all-important limitations 
on these activities—the methods of producing 
malleable iron and steel were not only 
relatively costly, but were also such that an 
increase of production on a major scale was 
impracticable. The Bessemer process of 
steel production not only provided less costly 
materials for existing uses, but made possible 
an unlimited expansion of production. 

These advantages accrued to a civilisation 
which was at the point of expanding rapidly 
in engineering, railways and shipbuilding : 
in fact, in all these activities which to-day 
depend on the steel industry for their raw 
materials and which, incidentally, we take 
for granted. Gustave Eiffel designed the 
first lattice iron bridge for a French railway 
in 1855, the forerunner of many others not 
only in France, but all over the world. The 
railway boom in this country was but ten to 
fifteen years old, whilst the development of 
the great open spaces of the American 
continent was only awaiting the production 
of sufficient material for the railways which 
were to span its distances. Perhaps we should 
pause at this point also to notice that in the 
matter of the actual rails, the high replace- 
ment cost of the short-lived malleable iron 
rail was reduced by the better working 
characteristics of the new less costly material, 
so that not only development but mainten- 
ance was affected. The “ Queen Elizabeth ” 
was implicit in the first steel ship ever built 
in 1863, whilst, skyscrapers and the elaborate 
concrete constructions of to-day only became 
possible when steel became cheap and 
plentiful. 


MANUFACTURE OF IRON WITHOUT FUEL 


The story of how Bessemer became 
interested in ferrous materials and their 
properties, in the first instance, is well 
known. He had invented a rotating pro- 
jectile the propulsion of which in the required 
direction for the required distances proved 
too much for the cast iron cannon of that 
day. As has happened on other occasions, 
the engineer was awaiting the next advance 
of the metallurgist. The engineer in this 
case was not prepared to do the waiting, 
and Bessemer regarded the need for better 
material for ordnance as a personal challenge. 
That he acted with celerity may be seen 
from a look at dates. Tests on his rotating 
projectile took place in France in December, 
1854, and on January 10, 1855, we find in 
the records of the Patent Office Bessemer’s 
first application for “Improvements in the 
Manufacture of Iron and Steel ’—charac- 
teristic of the energy and promptitude with 
which, throughout a long life, he attacked 
a multitude of problems. There followed 
about eighteen months of intense experi- 
mental activity, and on August 11, 1856, at a 
British Association meeting at Cheltenham, 
Bessemer read a paper on “‘ The Manufacture 
of Iron without Fuel.” It was a provocative 
title, and bearing in mind the limited technical 
practices of the day, it described a startling 
technique : the proposal to blow cold air 
through molten iron and finish up with 
material hotter than that with which one 
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started and with a ductile and malleable 
product instead of a hard brittle one must 
have come as a considerable shock to the 
ironmasters and engineers of 1856. The 
reader of the paper to-day is immediately 
struck with the awareness of the lines on 
which the method must, and indeed did, 
ultimately develop. Practically all the 
important matters having a bearing either 
on the product or the process are mentioned. 
Coming down to a more mundane plane, 
there remains one other outstanding feature 
of the paper—its claim to be regarded as a 
very fine effort in salesmanship. Proof of 
this, if proof were necessary, comes from 
the number of licences which were taken up 
within a few weeks of the meeting. Five 
separate firms in widely dispersed areas took 
up licences to make iron by the new process 
from their own available pig iron supplies. 
They paid, in all, £27,000. There was at 
least one other who attempted to operate the 
process without this formality. In all cases, 
however, the results were the same. The 
first halcyon flush of enthusiasm was over 
and, in each case, to quote Bessemer himself, 
“. . . the results of the trials were most 
disastrous.”’ Brittle when cold, unworkable 
when hot, the metal produced showed no 
resemblance to the sample bars which 
Bessemer had made in his trial furnace and 
which he had exhibited with such justifiable 
pride at the British Association meeting. 
This setback was the prelude to two or 
three years of hard and unrewarding labour. 
In fact, it took rather longer to define the 
limits of the process than it had taken to 
evolve it in the first place. The composition 
of the pig iron was an obvious starting point, 
and from there Bessemer set out on his 
quest. It is perhaps difficult for us, used as 
we are to analysis figures obtained in a matter 
of minutes, to appreciate the time which 
such an investigation would take one 
hundred years ago, especially when the 
actual cause of the trouble was unknown. 
The analytical efforts of “a well-known 
professor of chemistry,” at last made it 
clear that phosphorus was one of the impuri- 
ties which accounted for the unsatisfactory 
nature of the product and the apparent 
failure of the process. This discovery was 
followed by a futile experimental campaign 
designed to remove phosphorus: blowing 
gases (hydrogen, methane, &c.) through the 
metal ‘was tried, as was the use of fluxes. 
The advocates of the ultra-scientific approach 
to technical problems will find a considerable 
amount of ammunition against empiricisin 
in the efforts of Bessemer at this time. In 
the end the problem was left to be solved 
twenty years later by the genius of Sidney 
Gilchrist Thomas, and Bessemer turned his 
attention to the production of low-phos- 
phorus irons as a starting point. Whilst 
engaged in the quest for low-phosphorus and 
low-sulphur British iron, Bessemer decided 
to import a quantity of Swedish charcoal 
pig iron which was known to be low in these 
elements. He had obviously two ends in 
view : (i) to confirm that phosphorus was 
the element he must remove, and (ii) to 
reassure himself that he had in fact a prac- 
ticable process and that he was not chasing 
some mirage which had led him into a par- 
ticularly baffling and unprofitable desert. The 
Swedish iron when it arrived fulfilled both 
these ends; the metal was successfully 
converted into pure soft malleable iron and 
also into steel of various degrees of hardness. 


‘ This last phase calls for special remark. It 


is true that in his paper Bessemer foresaw 
the possibility of making a wide range of 
iron-carbon alloys, but this is the first note 
that he had in fact done so. From this 
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point onwards, the emphasis is on steel 
rather than on iron. It is doubtful if at this 
stage, at least, Bessemer appreciated how 
far the success of these tests rested upon the 
relatively high manganese content of the 
Swedish iron. This not only made the direct 
production of steels of varying carbon con- 
tent possible, but avoided failure due to 
red-shortness when the metal was blown 
down to “ soft malleable iron.” If, in fact, 
he had made the low-phosphorus trials with 
an iron low in manganese, he might well 
have had to wait a still longer time before 
emitting the well-justified whoop of triumph 
with which he saluted the results of the 
Swedish-iron trials. If it had happened that 
he had received supplies of low-phosphorus 
British iron, low in manganese, before the 
Swedish deliveries, these, when they came, 
would have underlined the importance of 
manganese, although the fact that the 
Swedish iron was “charcoal” iron might 
well have drawn yet another red herring 
across his path. 

There was certainly an element of good 
fortune in the circumstances which led to 
the purchase of the original experimental iron 
from a London ironfounder who sent him 
“ . . grey Blaenavon iron which he was 
then using in his business, and which I 
accepted simply as pig iron, without ever 
suspecting that pig iron from other sources 
was so different, and would give such 
contrary results.” 


G6RANSSON AND MUSHET 


To say, as we must, that in some degree 
Bessemer owed something to others is not 
to detract in any way from the magnitude 
of his own contribution. This would seem 


to be an appropriate point at which to 
consider what Bessemer owed to Géran 
Frederick Géransson and Robert F. Mushet. 

Géransson was a leading Swedish iron- 
master, who had bought part of the Swedish 


Bessemer patent in June, 1857. He was 
supplied with plant, converter and blowing 
engine by Bessemer, but had great trouble in 
achieving successful operation. He finally 
scrapped the converter supplied and erected 
a fixed vessel of the same kind as that used 
in Bessemer’s original experiments. After 
many disappointments and failures relating 
to the quantity and pressure of air supply, 
successful operation was achieved on July 19, 
1858. The practice adopted was to obtain 
varying grades of steel by stopping blowing 
at the required carbon. As the metal was 
high in manganese no final addition was 
required. The only difficulty was to know 
when to stop. Géransson himself stated 
that Professor Eggertz’s carbon test (the 
practice of which in thousands of steel works 
laboratories at a later date was to become the 
starting point of many a steel works metal- 
lurgical career) finally solved the difficulty. 
This test was developed about 1861 and was 
first described in 1862, and was no doubt 
evolved to meet the requirements of the 
process. The only way to determine the 
approximate carbon content, until its intro- 
duction, was to forge droplets from the con- 
verter. Gdransson sent some of his steel to 
this country and it was successfully worked 
up into various products—a welcome con- 
tribution to morale, if nothing else, at a time 
when things were not going smoothly on the 
Bessemer home front. It would seem that, at 
this point, Bessemer, with Swedish iron as 
raw material, could make steel of varying 
qualities, but that the results were irregular. 
GGéransson, without doubt, contributed the 
all-important “‘ know-how ” of this control. 
There is evidence that in September, 1858, 
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when Géransson visited London, Bessémer 
was granulating his blown metal, sorting it 
out into carbon qualities, and remelting it in 
crucibles, a practice which would remove 
many of the economic advantages of the 
process. 

The real problem was to make good malle- 
able iron from British pig iron, even if low in 
phosphorus, made with what at that time was 
termed mineral fuel. There is no doubt that 
Mushet knew the answer to this before 
Bessemer did. Within a few weeks of the 
Cheltenham meeting, Mushet made iron 


ductile when hot from red-short blown’ 


metal by remelting it with spiegel. He applied 
for a patent on September 22, 1856, the com- 
plete specification being filed in March, 1857. 
During this time Bessemer was in dire trouble, 
looking frantically for cause and cure of both 
the defects in his product. It is known that, 
on hearing of Mushet’s success, he visited 
him several times. Mushet, however, felt 
himself bound in honour to others—a great 
misfortune not only for Bessemer, but, as 
Mushet acknowledged later, for himself. So 
far as Bessemer was concerned, the failure 
to link their efforts led to a lost year or two 
and much anxiety and expense, but in 
Mushet’s case he undoubtedly lost a 
wonderful opportunity of financial gain and a 
larger share of posterity’s laurels than he has 
in fact received. 

To say, however, that Mushet knew of the 
vital beneficial effect of manganese before 
Bessemer is not to say that Bessemer was 
necessarily directly indebted to Mushet for 
the ultimate success of the process. Bessemer 
himself claims that his attention was first 
directed to manganese as the key to his 
trouble by reading the supplement to Dr. 
Ure’s Dictionary of Arts, Manufactures and 
Mining. This described how Heath many 
years before had turned indifferent into 
good-quality iron by the use of manganese. 
Bessemer immediately commenced experi- 
ments—late in 1856 or early in 1857. 

Whatever may have been the doubts and 
difficulties associated with the metallurgy of 
the process, there never was any question 
about the suitability of the plant which 
Bessemer designed for it. His mechanical 
genius had full scope and flowered prolific- 
ally; he not only developed the pneumatic 
idea, but he handed over a complete operating 
practice which has stood the test of time. 


PROGRESS AFTER 1859 


Following the solution of the problems 
set by the disasters experienced in 1856, the 
process had to be virtually reintroduced. 
Bessemer read a paper in May, 1859, to the 
Institution of Civil Engineers on the “‘ Manu- 
facture of Iron and Steel,” and this repre- 
sented the revised version of the Cheltenham 
paper, in so far that it brought matters up 
to date and indicated that all was now in 
train for successful commercial production. 
It was a lucid statement of the advantages 
of the new method, and was obviously 
directed at a wide range of potential licensees. 

It was not to be wondered at that the 
ironmasters, in view of their experience on 
the first attempt, were somewhat reluctant 
to take further risks, even although they 
did not lose the £27,000 they had paid for 
licences in 1856—Bessemer and his partners 
bought the rights back for, in all, £5500 
more than they had been paid for them. 
This comforting piece of capital appreciation, 
however, did not remove the incredulity 
engendered by the earlier debacle, and the 
resumption of the use of the process and the 
recruitment of new licensees was a slow 
business. 
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As far as the steelmakers were concerned, 
no one of the Sheffield companies »/oulg 
adopt the process unless on monopoly : rms, 
which Bessemer was determined no: to 
concede. He adopted “ war-into-the-er my. 
camp” tactics and decided to build « ste} 
works of his own in Sheffield. This he did, 
and, in addition to competing with the « tab- 
lished Sheffield steelmakers in tool _ cels 
and similar products, the works made a : irge 
variety of products for various uses, v.th a 
view to demonstrating the applicabili\’ of 
Bessemer steel. The facilities the works 
provided for practical demonstration did 
much to accelerate the adoption of the process 
for steelmaking by others. 


A paper read to the Institution of Mecha::ica] 
Engineers in 1861 and the International 
Exhibition of 1862, at which Bessemer had 
a comprehensive display of various manu- 
factures made from his steel, showed that 
real progress was being made. It would bea 
mistake, however, to suppose that the 
replacement of wrought iron by steel was 
either automatic or rapid. In spite of advant- 
ages in cost of production and in many 
other directions, there was a considerable 
measure of resistance to the changeover, 
Broadly speaking, the engineering world was 
divided into two factions ; those who dared 
and those who did not. 

Boilermakers, shipbuilders, and a reason- 
able number of engineers, lined up with the 
railways in what, in all circumstances, was a 
rapid adoption of the material. Lancashire 
boilermakers were making boilers from 
plates of Bessemer steel in 1859, whilst ship- 
builders commenced to use the material 
about 1863. The latter use was considerably 
encouraged by an early regulation of Lloyd’s 
that 20 per cent less metal was required in 
ships built from steel than in those built 
from wrought iron. The confidence of the 
railways is best demonstrated when one 
remembers that the London and. North 
Western Railway put down a Bessemer steel- 
making plant for their own use at Crewe in 
1869. There were, of course, many obvious 
reasons for their interest and enthusiasm : 
railways were expanding rapidly, rail wear 
was a major item in maintenance cost, and 
their demand for material was getting beyond 
the available puddled-iron capacity. Bessemer 
himself records that twenty-four days after 
reading the Cheltenham paper, he sent two 
ingots to Dowlais where they were rolled into 
rails. These, however, were an experiment 
in rolling only, and the first rails laid for 
trial purposes under service conditions were 
at Camden Goods Station in May, 1862. 
They gave a wonderful record of service 
when compared with wrought iron. 

Lined up with the forces of reaction— 
those who did not dare—were both the War 
Office and the Admiralty. In the case of 
the War Office, many years were to pass 
before a single steel gun was made, whilst 
nineteen years after Bessemer’s discovery the 
chief naval architect of the Royal Navy 
read a paper to the Institution of Naval 
Architects explaining just why there were no 
steel ships in the British Navy, although his 
potential enemies across the Channel had, 
at that date, three steel’ ships. 

In 1865 the Siemens process was discovered 
and also made rapid strides. The year 1907 
is perhaps an interesting one, as it was in that 
year that open-hearth production eclipsed that 
of the Bessemer process. It would certainly 
be rash, in view of recent developments in 
basic Bessemer practice, to suggest that the 
relative decline in total Bessemer-steel pro- 
duction, as distinct from acid Bessemer-steel 
production, is permanent. 








d, 
Id 





May 18, 1956 





THE ENGINEER 


: No. I 
On May 9th, the Royal Aeronautical Society held a series of section lectures and 
discussions on the subject of supersonic flight. Papers were read on Aerodynamics, 


Propulsion, Structures, and Control and Allied Problems. We abstract part of the 
proceedings. 


AERODYNAMICS 


M R. P. J. DUNCTON spoke on the subject 
of aerodynamics, reviewing the history of 
the experiments : remarking that the abandon- 
ment of the Miles supersonic aircraft put a brake 
on development in the U.K., he recalled that the 
subsequent experiments with powered models 
had been described in R. and M. 2835. Model 
work calminated in the methods described to 
the society by Hamilton and Hufton. After 
discussing the early theoretical work on com- 
pressible fluid flow, he observed that, towards 
the end of the war, when military thinking began 
to turn towards supersonic aircraft and guided 
weapons, a large body of unsubstantiated theo- 
retical data was available, predicting the aero- 
dynamic characteristics of basic components at 
supersonic speeds. The lack of supersonic 
wind tunnels in this country, and the justifiable 
unwillingness to use those facilities which did 
exist for ad hoc research, meant that confirmation 
of predicted design characteristics could often 
not be obtained prior to flight trials. In fact, 
early guided weapon test vehicles had to rely on 
flight trials to confirm aerodynamic design. 
This situation had an impact on design and on 
progress. Mr. Duncton continued as follows: 

Thus, computation of pressure distributions 
on lifting surfaces is less arduous if the sections 
are polygonal, the simplest case being wedges. 
So-called modified double wedge sections are, 
therefore, commonly used despite the spanwise 
ridges associated with them, ridges which a 
subsonic aerodynamicist would expect to cause 
separation troubles at high incidence. In a 
similar way, cone-cylinder bodies and rectangular 
planforms are also commonly used. The use 
of the latter can be justified by the fact that, 
by choice of a suitable aspect ratio, the rearward 
movement of the centre of pressure of the wings, 
combined with the reduction in its lift-curve 
slope with increase of speed, can be used to 
minimise the variation of centre of pressure 
position of a wing-body combination with speed. 

We can afford to be less conservative in design 
now, although there is still a shortage of tunnel 
time for ad hoc 
Aerodynamic design can 
now be more functional, 
less restricted by the 
unavailability of design 
data. It has been a 
surprise to many that 
comparatively simple 
theories have been so 
useful. 

Linearisation of the 
equations of motion 
requires that the per- 
turbation velocity shall 
be small compared with : 
(i) the main stream 
velocity ; (ii) the velocity 





saying that the maximum deflection of flow due 
to the presence of the body immersed in the 
fluid must be small compared with the Mach 
angle of the free stream. At very high speeds 
the angle of the leading-edge Mach wave becomes 
comparable with the nose angle. It follows that 
the sharper the nose, the higher the speed at 
which linearised theory applies. Thus, if t is 
the maximum slope of the body relative to the 
free stream direction, linear theory applies if 
V M?*—1€1. If t~M?—1, or what amounts 
approximately to the same thing, Mz, is of the 
order of 1, the flow is said to be hypersonic. 
Mz can be used as a hypersonic similarity para- 
meter, for any solution of the hypersonic flow 
problem holds for all flows past all geometrically 
similar bodies at the same value of Mt. This is 
very useful in a semi-empirical approach again, 
and we have hypersonic similarity relations 
comparable with transonic similarity relations. 

The rule arises from the fact that if + is so small 
that terms involving t* may be neglected, a set 
of non-linear equations of motion, involving 
M and t only as their product Mt, are derived. 
It is particularly convenient that these equations 
are analogous to those of unsteady supersonic 
flow which have already been studied. It is worth 
comment that Newton’s conception of fluid flow 
in which the fluid particles strike the surface and 
continue their paths parallel to the surface is 
very similar to the conditions obtaining in 
hypersonic flow. Newtonian flow is the limiting 
case for M->co, y=1, in which the slope of the 
nose shock wave is equal to the flow deflection 
and the shock wave lies along the surface. 

At hypersonic speeds the traditional approach 
to the effects of viscosity cannot be maintained. 
The boundary layer becomes comparable in 
thickness with the body, and the rapid growth 
in thickness near the nose so modifies the effec- 
tive shape of the nose as to change the nature 
of the nose shock. Interaction between the flow 
in the boundary layer and the external flow 
becomes a significant factor. In particular, there 
may be large chordwise variations in temperature 
in the vicinity of the nose surface. 
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of sound, and (iii) the 
difference between the 
main stream velocity and 
the velocity of sound. 
At transonic velocities 
the last assumption 
breaks down. Theoreti- 
cal study of transonic 
flow, to date, has very largely been confined 
to two-dimensional surfaces, and to conditions 
at M=1 exactly. Useful transonic similarity 
rules have been deduced which make possible 
a semi-empirical approach to the formulation 
of transonic aerodynamics (recent section 
lecture by Warren to the R.Ae.S.). 

In a similar way the first two assumptions of 
linearisation together impose a condition that 
the free-stream velocity must not be too great, 
a condition which is probably best expressed by 
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Fig. 1—Wave drag of rectangular and delta wings. (a) Wave drag fe f 
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Further, the increase of temperature through a 
shock, and in the boundary layer, soon becomes 
so great that the air may no longer be treated as 
polytropic—so great that the statistical equi- 
librium between the various types of molecular 
energy becomes disturbed. This manifests 
itself as a variation of specific heat, and of the 
ratio of the specific heats, with temperature. At 
very high speeds dissociation and even orbital 
excitation may occur (about 2500 deg. K—say, 
M=8:-5 under zero heat transfer conditions, for 
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significant dissociation, and about 5000 deg. K, 
say M=12, for orbital excitation and ionisation), 
Another limitation arises from the fact that 
when the free stream velocity becomes compar- 
able in magnitude with molecular velocities, and 
when the boundary layer thickness and the body 
dimensions become comparable in magnitude 
with the molecular mean free path, it is no 
longer possible to treat the air as a continuous 
medium. A criterion of this is the ratio A7?/Re. 
As this ratio approaches 1, the regime of super- 
aerodynamics is approached, a regime which 
will make use of much theoretical and experi- 
mental work of low-pressure _ physics. In 
these conditions there is a discontinuity in tem- 
perature and velocity at a boundary wall. For 
the latter reason this type of flow is sometimes 
called slip-flow. It requires emphasis that very 
low density is not the only requirement for 
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Fig. 2—Two-dimensional wave drag of aerofoils 


this type of flow. Slip-flow is possible at rela- 
tively low altitudes for a body which is small 
enough and is travelling fast enough. For 
example, a lin body would encounter slip-flow 
conditions at about 50,000ft at M=10. Further, 
it may be possible to construct a case in which the 
transonic, hypersonic and slip-flow regimes 
coexist. 

Attainment of Supersonic Flight.—Such speeds 
are being achieved largely by advances in power 
plant design. The advent of the turbo-jet made 
supersonic flight with reasonable fuel con- 
sumption a possibility, a possibility which could 
be realised, it is true, only by careful attention 
to aerodynamic design. 

The most profitable way of reducing profile 
drag is to reduce size, and increase packing 
density. Current fighter aircraft designs are 
achieving average packing densities of about 
20-30 1b per cubic foot when fully loaded. 
Densities of 40-50 Ib per cubic foot have been 
achieved in research aircraft. Significantly 
higher packing densities have been achieved in 
small missiles, but there is a warning in the fact 
that, even in missiles, packing density seems to 
deteriorate rapidly as size increases. Nature 
abhors a vacuum, and the designer tends to spread 
his equipment out to fill his allocated space. 

Another obvious method of drag reduction is 
the use of thin wings and large fineness ratio 
bodies, the wave drag in each case being in- 
versely proportional to (fineness ratio)*. Simi- 
larly lifting surface and control surface areas 
should be the minimum practicable. Neverthe- 
less, the surface loading will normally be deter- 
mined by manceuvre requirements, and’ the 
thickness of the surfaces by the associated 
strength and stiffness requirements. It is, of 
course, important. to avoid detached shocks ; 
sharp leading edges and pointed noses are very 
desirable. This may be precluded by limitations 
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imposed by carried equipment, and by engine 
entry design for air breathing vehicles, the latter 
being a subject worthy of a lecture to itself. In 
transonic and low supersonic vehicles con- 
sideration should be given to waisting the 
body at the wing body junction in accordance 
with the area rule, and to sweeping the leading 
edge of at least the main lifting surface behind 
the Mach cone from the vertex corresponding to 
the maximum operating speed. (See Fig. 1.) 

In this case there may well be an advantage in 
using rounded leading edge aerofoil sections, 
since the induced drag may be expected to be 
reduced by virtue of negative pressure on the 
leading edge. With conventional supersonic 
sections the resultant lift is normal to the chord 
and the drag due to lift is therefore C;«, a sub- 
stantial increase over subsonic induced drag. 
There is some unsubstantiated evidence that, in 
missiles having a small wing of very low aspect 
ratio on a large body, the induced drag can even 
exceed C,x. Induced drag is as critical as profile 
drag. 

In designing for minimum drag some unex- 
pected results are sometimes obtained. Notable 
among these is the use of blunt trailing edge aero- 
foil sections. (See Fig. 2.) It can be shown that 
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and to provide adequate material to resist the 
associated thermal stresses. 

(ii) To insulate the structure from the heat 
input. 

(iii) To increase radiative losses and thereby 
to reduce equilibrium temperature ; or 

(iv) To circulate coolant below external 
surfaces, and to reject the heat into a sink. In 
connection with this last method, it must be 
noted that a drag reduction may result from 
the delayed transition from a laminar to a 
turbulent boundary layer associated with extrac- 
tion of the heat from the boundary layer. 

Stability and Control—A problem which is 
with us already is the problem of aerodynamic 
stability and control at transonic and supersonic 
speeds. In the sense that the equations of motion 
of a supersonic vehicle are intrinsically identical 
with those of a subsonic vehicle, one might feel 
that the problem is not difficult. Nevertheless, 
there are some aspects which require comment. 
First, the time-scale of motions shrinks inversely 
proportionately to speed, so that for a given 
aircraft size the human operator response lag, 
and other internal control loop lags, become 
more and more significant as speeds increase. 
Again, in the transonic and supersonic regime 
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drag reductions can be 
achieved by the use of 
optimum blunt trailing 
edge aerofoil sections. 

In a similar way it 
does not always follow 
that the drag of a body will be reduced by boat- 
tailing, for boundary layer separation at the 
commencement of the boat-tail may cause a 
significant rise in drag. There may also be a 
considerable reduction in base-drag in engine-on 
conditions due to the exhaust jet filling up the 
wake from the base. This may be offset by a 
reduction of pressure on the annular base 
surrounding the jet due to the flow induced by it. 

There may well be plenty of surprising results 
awaiting us. There may even be a danger that, 
having crossed the M=1 hurdle, the ready 
availability of high performance engines will 
make it possible to reach the next hurdles with- 
out adequately exploring the intervening range 
of velocities. 

Aerodynamic Heating.—An excellent summary 
of the physics of this problem at low supersonic 
speeds has been published in the R.Ae.S. Aero- 
dynamics Data Sheets, and if higher speeds must 
be considered, Monaghan’s paper on the be- 
haviour of boundary layers at high supersonic 
speeds given at last year’s Anglo-American 
Conference is worthy of study. 

Fig. 3a shows the curve of equilibrium bound- 
ary layer temperature as a function of Mach num- 
ber and of the state of the boundary layer. Below 
in Fig. 3b is shown a typical result of an investiga- 
tion into the rate of heating of solid aluminium 
alloy wings. A step change of velocity from 
M=0 to M=3-6 is assumed at the time origin, 
and the transient thermal response of wings of 
varying thickness is plotted. The curves show 
that the equilibrium boundary layer temperature 
is approached in a matter of seconds, and that 
consequently aerodynamic heating can be ex- 
pected to be a serious problem at speeds in 
excess of M=2 if the endurance of the missile 
or aircraft exceeds a few seconds. There are 
various design approaches to the problems of 
countering aerodynamic heating :— : 

(i) To use materials which can sustain the 
high temperature without serious loss of strength, 


(6) 


Fig. 3—Temperature rise in supersonic flight. (a) Equilibrium skin temperature 
at sea level. (b) Transient temperature of solid aluminium wings. 


there are large and rapid variations of the slope 
of force and moment coefficients with speed, so 
that the stability derivatives contain significant 
0/8M terms which may be stabilising but are 
often destabilising, particularly of the long 
period longitudinal motion. 

Mention may be made of the fact that the 
periodic time of some oscillations may become 
so small that it may be necessary to consider the 
use of unsteady (so-called flutter) derivatives 
in the place of the more usual quasi-static 
derivatives. 

There is in any case a tendency for supersonic 
aircraft to be deficient in rotary damping in 
each of the three planes. Artificial increase of 
n, has been common practice for some time in 
turbo-jet subsonic aircraft. The use of high 
wing loadings and small aspect ratios tends to 
make /, smaller than we have been accustomed 
to, and inadequate m,+m,. has been encountered 
in some tailless designs. Internal damping loops 
will often be a requirement for adequate stability 
(in the servo-mechanism sense of stability with 
minimum overshoot). 

Subsidiary control loops enter into the problem 
by another door, too, for adequate aerodynamic 
balancing of control surfaces becomes virtually 
impossible at transonic and supersonic speeds, 
and control surface hinge moments become so 
great that power assistance in some form must be 
provided. 

A working knowledge of linear servo-mech- 
anism theory is becoming a vital tool of the 
aerodynamicist—the mysteries of transfer func- 
tions, of responses to step inputs, of frequency 
response and Nyquist diagrams should hold no 
terrors for him. And it is here, perhaps, that 
guided weapon design experience may be most 
useful. The aerodynamicist must not, however, 
fall into the common trap which ensnares the 
servo-mechanism engineer—to be so concerned 
with the stability of a system that he forgets 
that trim conditions have also to be met. 
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Particular attention must be paid to the effects 
of aerodynamic cross-coupling derivatives on 
stability. This, it might be argued, is no new 
thing: it occurs even in subsonic aerodyna- 
mics. In nominally symmetrical cruciform 
missiles, where we would expect cross-coupling 
derivative effects to be minor, it can still be a 
particularly thorny problem. It is well known 
that in a cruciform missile under conditions of 
combined pitch and yaw, large rolling moments 
(increasing as the fourth power of incidence) 
may be induced which may require large aileron 
power and large aileron deflections to trim out, 


DISCUSSION 


The first speaker referred to the general 
impression that a subsonic leading edge should 
be round and a supersonic one sharp. He 
pointed out that there were reasons for having it 
the other way. If one had a sharp leading edge 
the induced drag would only be C,2, but that 
was not necessarily any worse than having a 
round leading edge, if one did not get the suction 
for which Mr. Duncton was hoping. There was 
evidence that with a sharp subsonic leading 
edge one could get a better lift curve slope, and 
that might not be a bad thing if one had a round 
leading edge and did not get the suction. His 
reason for referring to the round leading edge 
was, he said, that if the roundness was very local 
and at the leading edge itself it appreciably 
helped in the aerodynamic heating problem. 
When one got to the really high speeds, one could 
not get the heat away from a sharp leading edge. 

Another contributor called for more careful 
thought to be given to the policy on model 
testing and research aircraft. There was a 
tendency to belittle ad hoc research work and 
to say that it was the aircraft that mattered and 
that they must be tested. The Chance Vought 
“* Crusader ” was first flown in a very short time, 
said to be twenty-two months, after the contract 
was placed. The reason for this was that a 
configuration was chosen which had been ade- 
quately tested in a series of ad hoc tests in a wind 
tunnel. The tail problem had been solved as a 
result of a series of fundamental research tests 
in a wind tunnel. They should not belittle that 
sort of work when it led to the delivery to the 
armed forces of an aircraft in record time. 

With regard to research aircraft, a lot of time 
was spent on building them and a lot of tunnel 
time was spent in finding out their aerodynamics. 
He maintained that as far as supersonic research 
aircraft were concerned that was of little value 
unless the configuration represented a con- 
figuration which would be adopted for a par- 
ticular military or civil use. It was no good 
saying that one would have a research aircraft 
with a 60 deg. delta configuration or a straight 
wing without making sure that the configuration 
was valuable for some other purpose. Research 
for its own sake was a fine thing, but it became 
very expensive when it was applied to research 
aircraft. 

One might say that a straight wing research 
aircraft, of necessity being a small aircraft, could 
not be representative aerodynamically of what 
would eventually be the military application of 
the straight wing. Because of its size and 
because it had to be modified, the results that 
one would get from an expensive research air- 
craft of that kind, although valuable as results, 
would not be of immediate value to a full-scale 
application to military aircraft. 

Mr. Duncton (in reply) said there might well 
be a case for fitting swept wing aircraft with 
sharp leading edge aerofoil sections : he agreed 
one had to consider the drag ratio in doing so. 

He felt a little more doubtful about the possi- 
bility of using rounded edge aerofoils to over- 
come the leading edge heating problems. There 
might well be less draggy ways of overcoming it. 

He agreed that not enough ad hoc research 
work was done in this country. He sympathised 
with the point about research aircraft versus 
operational aircraft. One was often told that 
all that was necessary was to turn a test vehicle 
into a weapon. It never worked out that way 
though. He was certain that in the aircraft 
industry when they got round to producing an 
operational aircraft it bore little resemblance to 
the original research aircraft planned for the 
programme. 

( To be continued ) 








e 





May 18, 1956 


THE ENGINEER 


The Aerothermopressor 
By ASCHER H. SHAPIRO 


The 1956 Akroyd Stuart Memorial Lectures at the University of Nottingham were 
devoted to the theoretical and experimental work done by the Massachusetts 


Institute of Technology on the aerothermopressor. 


The author regarded a rise in 


stagnation pressure of 10 per cent as assured and 20 per cent as possible at a mass 

flow of 25 lb per second. With a simple gas turbine plant the latter figure would 

lead to improvements in both economy and power output of 20 per cent. We 

reproduce below the introduction to the subject ; printed notes of the lectures are 
available from the University of Nottingham. 


GLANCE at the history of typical 
A inveations shows that almost without 
exception the theory of a device follows the 
conception of its mechanical arrangement. 
The aerothermopressor seems to be one of 
those rare instances wherein a theoretical 
analysis revealed the practical possibilities : 
in fact, the mode of operation of the aero- 
thermopressor is so far removed from that 
intuitive sense which usually underlies 
invention that one can hardly imagine its 
having been rationally conceived prior to the 
theoretical advances in gas dynamics of the 
past decade. 

Preliminary Analysis —The formula which 
motivated the developments reported here, 
presented by Shapiro and Hawthorne* in 
1947, indicates how the isentropic stagnation 
pressure of a gas stream (Fig. 1) is affected 





Fig. 1—Process governed by equation 1 


by the various external influences which 
may alter the state of the stream : 


dp) __kM*[dT 
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Po 2 Fe +4fp 
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(1) 


This equation, which is derived from the 
continuity, momentum and energy equations 
for a perfect gas, is the result of a one- 
dimensional analysis of a simple model in 
which the external influences considered 
include changes in the stagnation tempera- 
ture, pipe wall friction, and the stepwise 
injection and evaporation of liquid with a 
concomitant change in molecular weight of 
the gas phase. The quantities appearing in 
this one-dimensional analysis may be thought 
of as representing certain average properties 
of the actual duet flow. The local stagnation 
pressure py is the pressure which the stream 
would reach if it were isentropically deceler- 
ated to rest in steady flow ; similarly, the 
local stagnation temperature 7, is the abso- 
lute temperature which the stream would 





* “The Mechanics and Thermodynamics of Steady One- 
Dimensional Gas Flow,’’ Ascher H. Shapiro and W. R. 
Hawthorne, Jour. App. Mech. Vol. 14, No. 4, pages A.317- 
A.336 (1947). 


reach if it were adiabatically decelerated to 
rest in steady flow. The symbol k denotes 
the ratio of specific heats, M the local Mach 
number, f the pipe wall skin friction coeffi- 
cient, D the local hydraulic diameter of the 
duct, Z longitudinal distance along the duct, 
w the local mass rate of flow of the gas 
phase, W the local molecular weight of the gas 
phase, and y the ratio of forward component 
of liquid injection velocity to gas velocity. 
In each infinitesimal interval dz the mass dw 
of liquid is assumed to be injected into the 
gas per unit time, and to be completely 
evaporated and mixed at the end of the 
interval. 

What equation (1) shows clearly is that 
the stagnation pressure tends to be reduced 
by wall friction, by the aerodynamic drag 
associated with the injection of liquid 
(assuming y=V./V<1), and by a reduction 
in molecular weight. Changes in cross- 
sectional area do not in themselves alter 
the local rate of change of stagnation 
pressure. Most significant for our purpose, 
however, is the observation that a reduction 
in stagnation temperature (i.e. cooling of the 
gas flow) tends to increase the stagnation 
pressure. Moreover, equation (1) indicates 
that the effects noted are the result of a 
dynamic process, as evidenced by the pro- 
portionality of the stagnation pressure change 
to the square of the Mach number, and that 
they may not be produced by thermo- 
dynamic changes in a static system. To 
obtain significant changes in pp therefore, it is 
evident, even from this preliminary analysis, 
that operation at high subsonic speeds or 
supersonic speeds may be necessary. 

The only possibility for increasing the 
stagnation pressure is through a process in 
which the decrease in stagnation temperature 
can be accomplished in such a way that the 
adverse effects seen in equation (1) are out- 
weighed. Two practical possibilities come to 
mind ; the first involves the use of ordinary 
heat exchangers, and the second involves the 
evaporation of a volatile liquid into the air 
stream. 

For an ordinary heat exchanger in which 
the air flows through a tube having cooled 
walls, equation (1) is simplified to the form 


dpo__kM*[ dT» 
Po 2 


dz 
= rate | Peet aa, o 


Detailed analysis of this equation,* employing 
Reynolds’ analogy between friction and heat 
transfer, shows that the stagnation pressure 
loss produced by wall friction always exceeds 
the stagnation pressure rise attainable by 
cooling. Consequently heat exchangers can- 
not accomplish the desired result. 

In order to determine whether evaporative 
cooling offers any prospects whatsoever, the 
analysis will for this purpose be simplified in 
a favourable way by assuming that the 
frictional term of equation (1) is negligible 
compared with the other terms, and, con- 
servatively, that the liquid is injected with 
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negligible forward velocity. Then equation 
(1) may be written 


nat |e 2dw ] 


Po a an 7 


(3) 
The energy equation may be written approxi- 
mately, ignoring the kinetic energy increase 
of the injected fluid, by equating the decrease 
of stagnation enthalpy ofthe gas stream to 
the enthalpy rise of the evaporated liquid, 


—WCpdTy~(hyp—h)dw . . . (4) 


where c, is the specific heat at constant 
pressure of the gas phase, h, is the enthalpy 
of the injected liquid after it has been 
evaporated and brought to thermal equili- 
brium with the gas, and h, is the enthalpy of 
the injected liquid. 

For the change in molecular weight we 
find, from the definition of molecular weight 
for a gas mixture, the formula 


dw W \dw 
(1-9) a ty oe 


where W, is the molecular weight of the 
evaporated liquid. 

Substituting equations (4) and (5) into 
equation (3), we obtain 
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From this relation it may be seen that the 
criterion for a rise in stagnation pressure is 
that 


ho—h. Ww 
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Now, other things being the same, liquids 
with large latent heats are most likely to 
meet the criterion of equation (7), inasmuch as 
(h,—h.) is of the order of magnitude of the 
latent heat. Hence water seems to be the 
desirable choice for the aerothermopressor 
because, apart from obvious economic 
reasons, it has a larger latent heat than 
almost any other fluid. To gain some con- 
cept of orders of magnitude, Table I sets 
out approximate values of the left-hand side 
of equation (7) for evaporation of liquid water 
into air. 








TABLE I 
To(deg. R) M=0 | M=1 | M=2 | M=3 | M=4 
500 7:4 7-4 71 6-8 6:8 
1000 4:4 4:3 4-0 3-7 3-6 
2000 2-9 2-7 2-4 2-1 2-1 




















Comparing the figures in Table I with the 
criterion of equation (7), it may be concluded 
that there is indeed a possibility for increasing 
the stagnation pressure by evaporating water 
into a high-speed stream of air, and that this 
possibility exists over a wide range of stag- 
nation temperature and Mach number. 

In interpreting Table I it is well to recall : 
(a) that water can be evaporated into the 
air only so long as the latter is not saturated 
with water vapour, and (b) that the amount 
of evaporation which can be effected per unit 
length of duct depends on the driving tem- 
perature difference essential for heat transfer 
between the gas and the liquid. These 
considerations, when combined with the 
values of Table I and the form of equation (1) 
(including the wall-friction term), demon- 
strate that the maximum rise in stagna- 
tion pressure will be obtained when the 
stagnation temperature is neither excessively 
high nor low, and with Mach numbers 
which are neither excessively large nor small. 
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APPLICATION OF AEROTHERMOPRESSOR TO 
Gas TURBINE PLANT 


Of the various applications of the aero- 
thermopressor which have been considered, 
its use in improving both the performance 
and the characteristics of a gas turbine plant 
seems to be one of the most promising as 
well as one of reasonably immediate applica- 
tion. . 

Cycle Arrangements.—The most obvious 
place for the aerothermopressor is at the 
exhaust of the power turbine in the simple 
gas turbine cycle (Fig. 2), where the aero- 
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Fig. 2—Aerothermopressor at exhaust of simple gas 
turbine 


thermopressor is supplied (at no expense, as 
it were) with a stream of hot air at sufficiently 
high temperature to make significant increases 
in stagnation pressure possible. If the 
aerothermopressor produces a rise in stag- 
nation pressure and also discharges to the 
atmosphere, it follows that the stagnation 
pressure at the turbine exit will be reduced 
below atmospheric, thus making the aero- 
thermopressor analogous to the condenser 
in a steam power plant. 

A second cycle arrangement is shown in 
Fig. 3. Here more fuel is burned per unit 
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Fig. 3—Aerothermopressor 

ber and 
of air flow than in the cycle of Fig. 2, the 
compensating advantages being that the 
pressure at the turbine inlet is increased 
while at the same time the mass rate of flow 
through the turbine is augmented. Nothing 
stands in the way of installing a second 
aerothermopressor at the turbine exhaust, as 
suggested by the dashed lines of Fig 3, thus 
compounding the improvements in per- 
formance. 

Effects on Performance.—In Figs. 4 (a) 
and 4 (6) are shown the results of cycle 
calculations for the simple cycle of Fig. 2, 
illustrating the advantages mentioned above. 

It may be seen that the reduction of back 
pressure betters the performance and the 
characteristics of the gas turbine plant in a 
number of ways: (a) the specific fuel 
consumption is reduced ; (b) the specific air 
consumption is decreased, i.e. the power 
capacity of a given size of machine is 
increased ; (c) the optimum compressor 
ratio is reduced in inverse proportion to the 
square root of the pressure ratio across the 
aerothermopressor, and (d) the net work 
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ratio is increased, thus making the plant 
performance less sensitive to such design 
variables as turbine inlet temperature and 
compressor and turbine efficiencies, and con- 
sequently permitting acceptable performance 
with less stringent specifications on these 
variables than would otherwise be possible. 

With a high turbine inlet temperature and 
with high values of turbine and compressor 
efficiencies (Fig. 4(a)), the percentage improve- 
ments in fuel economy and in power capacity 
are approximately equal to the percentage 
rise in stagnation pressure across the aero- 
thermopressor. For example, with a com- 
pressor pressure ratio of 4, a stagnation 
pressure ratio across the aerothermopressor 
of 1-2 produces a reduction in specific fuel 
consumption and specific air consumption of 
20 per cent. 

With a low turbine inlet temperature and 
low component efficiencies (Fig. 4 (b)), the 
improvements in performance are even more 
marked, and may well change the situation 
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and lightness which often is the outstanding 
claim of the gas turbine over riva! prime 
movers. As will be seen, the aerothermo. 
pressor is sufficiently small and light as not 
to be at a disadvantage in this respect, 
except perhaps for automotive applications. 
A final compensating advantage of the 
aerothermopressor is that it is struciurally 
simple and not subject to the serious prob- 
lems of fouling and corrosion which blight 
the status of the regenerator. 


EFFECT OF SIZE ON AEROTHERMOPRESSOR 
PERFORMANCE 


So important is the scale effect in the 
aerothermopressor that it seems desirable to 
conclude this introduction with an explana- 
tion of this phenomenon before proceeding 
to more detailed considerations. 

For given gas properties at the beginning 
of the evaporation section and a given initial 
droplet cloud, the necessary length of the 
evaporation _ section 
is roughly established 
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lets substantially to 
be evaporated. If the 
gas and water flows 
are quadrupled, for 
example, the cross-sec- 
tional area of the duct 
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but such gas properties 
as velocity, pressure, 
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Fig. 4a—Effect of aerothermopressor on fuel and air rates for favourable cycle 


parameters 
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residence time and the 
required length will 
also be unchanged, 
but the length-diameter 
ratio of the duct will 
be only half as large as 
in the first instance. 
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Since the stagnation 
pressure loss associa- 
ted with pipe friction is 
roughly proportional 
to the length-diameter 
ratio(equation(1)), the 
net rise in stagnation 
pressure will be greater 
for the case with the 
larger air flow. This 
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Fig. 4b—Effect of aerothermopressor on feel and air rates for unfavourable cycle 
parameters 


from one of marginal net power output to 
one of reasonably acceptable performance. 
Comparison of Aerothermopressor with 
Regenerator.—In the embodiment of Fig. 2, 
the aerothermopressor must compete with 
the regenerator, the latter being the con- 
ventional scheme for utilising the energy in 
the ‘high-temperature exhaust gas. At pre- 
sent it does not seem that the aerothermo- 
pressor can match the improvement in fuel 
economy accessible to the regenerator. On 
the other hand, the aerothermopressor brings 
about a reduction in specific air consumption 
(i.e. a rise in power capacity) of magnitude 
equal to the reduction in specific fuel con- 
sumption, whereas the regenerator, by virtue 
of its frictional pressure drop, produces a 
slight loss in power capacity. What may be 
even more important in many practical 
applications is that an effective regenerator 
robs the gas turbine plant of the compactness 


Compressor Pressure Ratio, P./ 's 


a influence of air flow on 
the relative prominence 
of frictional effects is 
furthermore magnified 
because the net rise 
in stagnation pressure 
of equation (1) turns out to be a com- 
paratively small difference between com- 
paratively large quantities. 

What all this amounts to is that below a 
certain scale of air flow the aerothermopressor 
is doomed to failure ; there is a critical size 
for which the aerothermopressor will be on 
the verge of producing a rise in stagnation 
pressure, and above this critical size (which, 
according to our present knowledge, is in 
the diameter range of 2in to 3in) the attain- 
able stagnation pressure rise mounts rapidly 
as the scale of air flow is increased. 





Works TRANSPORT CONFERENCE.—The plant 
engineering division of the British Iron and Steel 
Research Association is to hold its thirteenth con- 
ference in Sheffield on Tuesday and Wednesday, 
July 3rd and 4th, on the theme of “‘ Works Transport.” 
The main emphasis will be on road transport. Further 
particulars may be obtained from B.I.S.R.A., 140, 
Battersea Park Road, London, S.W.11. 








ding 


mo- 
not 


ons, 
the 
ally 
‘Ob- 
ight 


SOR 


the 
‘to 
na- 
ing 
ing 
tial 
the 
ion 


)p- 


il 


lied ee ee, ee oe. | 








May 18, 1956 


THE ENGINEER 


Mechanical Handling Exhibition 


No. II—{ Concluded from page 415, May 11th) 


The fifth Mechanical Handling Exhibition and Convention was opened at Earls 

Court, London, on Wednesday, May 9th, and will remain open until tomorrow, 

May 19th. More than 250 manufacturers are showing their latest equipment at 
the exhibition which covers an area of some 400,000 sq. ft. 


een! week we reviewed some of the cranes and 
trucks at the Mechanical Handling Exhibition. 
Our article on the exhibition concludes this 
week: with notes on various other classes of 
equipment. 


CONVEYORS AND ELEVATORS 


Manufacturers of conveyors and elevators 
are well represented and a number of interesting 
demonstrations have been arranged to show the 
wide range of work for which such equipment 
is suitable. One such demonstration on the stand 
of J. Collis and Sons, Ltd., Regent Square, 
London, W.C.1, consists of a closed circuit 
handling boxes. It incorporates sections of end- 
less belt conveyors gravity rollers, driven rollers 
for straight and inclined curves, a vertical con- 
veyor with automatic loading and off-loading 
stations, and a slat conveyor. 

The pneumatic conveying equipment made by 
the Lamson Engineering Company, Ltd., 6, 
Hythe Road, London, N.W.10, is represented by 
a small system of 24in preselector air-tubes with 
three stations, to demonstrate how a carrier can 
be sent from one point to any other in the system 
without manual redirection at a central desk. 
Selection of a given station is made by setting 
movable rings on the carrier itself. This setting 
completes an electrical circuit when the carrier 
passes through a brush selector in the system, 


with a variety of loads, working conditions and 
temperatures. 

A number of conveyor drives are shown and 
amongst them is the new “ Panther 30,” of 
Richard Sutcliffe, Ltd., Horbury, Wakefield. 
This is a single drum driving head for industrial 
conveyors and is designed to transmit 30 h.p. 
at a range of belt speeds from 160 f.p.m. to 
280 f.p.m. 

It is suitable for belts from’ 20in to 54in 
wide and is fitted with a 27in diameter driving 
drum and a 12in diameter snub drum. The 
motor is spigot mounted to the gearcase, with the 
first reduction pinion keyed to the motor output 
shaft. The speed reduction is through a double 
train of gears, mounted on ball bearings in a 
cast iron gearbox, the final reduction wheel 
being keyed directly to the driving drum shaft. 
The top half of the gearcase can be removed for 
inspection without disturbing the alignment of 
the gears. 

A machined projecting face provided on the 
top face of the base-plate forms a location for the 
gearbox and side frames, and ensures a positive 
alignment for the drive under all conditions of 
site assembly. The machine is designed so that 
the drive unit can be assembled on either side 
or changed over on site to suit varying con- 
ditions. A silent hold-back pawl gear can be 
fitted, if required, to prevent the belt from 





Fig. 7—‘* Hyloband ”’ portable conveyor for stacking to a height of 12ft 6in—Johnson 


and, according to the circuit completed, switch 
arms move to discharge the carrier at the 
correct station. 

Another interesting application of air-tubes is an 
automatic isotope loading device, shown in this 
case independent of a system. It consists of a 
terminal in which the special carrier is held 
open by an electro-magnetic switch device 
incorporating a stop, which retains the carrier in 
the terminal until the isotope is dropped inside. 
When the isotope touches the bottom of the 
carrier, the switch device releases the sprung 
lid of the carrier and withdraws the stop from 
beneath it so that the carrier with the isotope 
in it moves away through the system to the point 
of discharge. This device may be used to load 
isotopes at a central bank for distribution to 
various distant points. 

Complementary to the display of conveying 
equipment are the products of a number of 
belting manufacturers, who show the latest 
fasten’ of belts in different materials and com- 
binations of materials, adapting them for use 





running backwards when stopped under load on 
a gradient. 

The portable “‘ Hyloband ” conveyor made by 
C. H. Johnson (Machinery), Ltd., Adswood, 
Stockport, Cheshire, is designed to accept the 
feed of loose bulk materials from end-tipping 
lorries and stack to a height of about 12ft 6in. 
These band conveyors, one of which can be seen 
in use in Fig. 7, are made with 35ft centres and 
have a range of elevation through a hydraulic 
jacking gear, of 6ft 3in to 13ft from ground level 
to the centre of the discharge end drum. The 
forward portion of the boom is of welded 
lattice construction and the lower receiving end 
is built of rolled steel channels. A_ sub- 
stantial welded steel channel underframe which 
supports the boom also carries the elevating 
gear. This elevating gear consists of legs oper- 
ated through twin hydraulic jacks supplicd with 
fluid by a hand pump. 

The conveyor belt is 24in wide ana the driving 
drum is driven by either a 10 h.p. souirrel-cage 
motor or a Petter “ AV2” twin cylinder, air 
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cooled diesel engine. The whole of the trans- 
mission is contained in the underframe, so that 
it cannot be damaged should a lorry drive into 
the machine. The drive consists of a Hardy 
Spicer shaft coupling the engine to a worm gear- 
box, which in turn is flexibly coupled to the driv- 
ing ‘drum, the gearing being arranged to give a 
belt speed of 375ft per minute. The loop drive 
to the conveyor belt is situated mid-distance 
along the return side of the belt and incorporates 
a 10in diameter driving drum with a 7}in. diameter 
loop drum which incorporates the tension gear. 

The loading hopper has a leading edge height 
of just over 2ft and is 9ft 3in wide. Vertical and 
horizontal flaps fitted to the leading edge of the 
hopper seal against the sides and bottoms of 
lorries to prevent end spillage during tipping. 
An adjustable gate at the forward end of the 
hopper controls the depth of material being fed 
on to the main belt of the conveyor. 

A conveyor system equipped with electronic 
control has been developed by Fisher and 
Ludlow, Ltd., Bordesley Works, Birmingham, 
12, in collaboration with the E.M.I. Engineering 
Development Division, and a demonstration 
equipment is shown in operation at Earls Court. 
With this ‘‘ Flowmaster ” system, as it is known, 
articles such as component parts can be collec- 
ted, stored and conveyed: to work stations or 
packing points, according to a predetermined 
programme recorded on a punched tape. For 
purposes of demonstration visitors to the stand 
can decide the sequence in which articles are to 
be fed from the storage conveyor lines and 
delivered on to a main conveyor, by operating a 
teleprinter, which translates their requirements 
on to a punched tape. This tape is then fed into 
the electronic reader which, through the control 
unit, interprets the instructions to operate the 
conveyor control mechanism. 

The demonstration system has two storage 
conveyor lines, which are called “ Red Line” 
and “* Yellow Line.”” When the required assem- 
bly operation sequence is fed into the reading 
machine it is translated by the E.M.I. 
controller into movements of the index 
mechanism of the storage conveyors. This 
allows the appropriate components to move from 
the storage conveyors to the main’ conveyor 
system. The main conveyor then transports 
the components to their destinations, which are 
automatically determined through preselectors 
built into the system. 

Safegaurds are incorporated so that should a 
component called for by the tape not be available 
in the storage conveyor, the tape will remain 
stationary to hold the programme until the 
required component is available. This ensures 
that only if each sequence and operation has been 
correctly performed can the next step or sequence 
be initiated. 

The. speed at which the tape is fed into the 
reader and, therefore, the speed at which the 
sequences or operations are performed, is con- 
trolled by the chain speed of the main conveyor, 
so that when it stops, the reader stops, and the 
controller does not release any more components 
to the main conveyor. The number of com- 
ponents which can be released to the main con- 
veyor in a given period of time is proportional 
to the number of pawls on the conveyor, which 
pass a control point connected to the controller. 


MISCELLANEOUS EQUIPMENT 


The development of mechanical handling 
equipment has been accompanied, and indeed in 
some cases been made possible by, a steady in- 
crease in auxiliaries, drives and control apparatus; 
thus manufacturers of engines, motors, pumps, 
are well represented at the exhibition. The 
extensive use which is now made of hydraulic 
operating and control equipment is evident on 
practically every stand at the exhibition, and 
firms specialising in this class of work are showing 
their products. On the stand of the Plessey Com- 
pany, Ltd., Ilford, Essex, there can be seen a 
selection of equipment designed to provide 
completely co-ordinated systems incorporating 
hydraulic rams, pumps and control and relief 
valves for all applications. An example of one 
of this firm’s high-pressure, hydraulic gear pumps 
for operational pressures up to 2500 Ib per square 
inch is illustrated in Fig. 8. These pumps are 
made in four basic body sizes and by alternative 











Fig. 8—High pressure hydraulic gear pump for 
operational pressures up to 2500 Ib per square inch— 
Plessey 


arrangements of gears and bearings they can 
be built for eighteen different outputs from 0-27 
to 42 gallons per minute. The pumps have 
alternative drive positions and they can be 
assembled for either direction of rotation, 
depending on the relative positions of driving or 
driven gears. Standard straight and elbow port 
adaptors give a choice of five different pipe 
positions for inlet and outlet ports on all the 
pumps. : 

A variable capacity hydraulic pump/motor 
of swashplate design, exhibited by 
Keelavite Rotary Pumps and Motors, Ltd., 
Allesley, Coventry, is available in three sizes. 
The units can be employed as pumps or motors 
and are in each case reversible without need for 
modification. One of these new variable capacity 
units is illustrated in Fig. 9. The same firm is also 
showing a new range of gear pumps which dis- 
place 4, 5, 7 and 9 gallons per minute, respectively, 
per 1000 r.p.m. They have a peak speed rating 
of 3000 r.p.m. and a maximum continuous pres- 
sure of 2000 Ib per square inch. These pumps are 
assembled from four main components—front 
and rear bearing housings and driving and driven 
shafts with which the gears are integral. They 
have three alternative driving positions and are 
suitable for clockwise or anti-clockwise rotation. 

The hydraulics division of Hamworthy 
Engineering, Ltd., Poole, is exhibiting a selection 
of hydraulic pumps, fluid motors and control 
valves. This firm’s pumps and motors operate 
on the gear displacement principle and are fitted 
with pressure-balanced wear plates designed to 
keep the volumetric efficiency high at all pressures 
and accurately maintain fixed clearance between 
the plates and the gear faces. The pumps are 
made in various sizes to give outputs up to 90 
gallons per minute and the fluid motors are avail- 


Fig. 9—Variable capacity hydraulic pump/motor—Keelavite 
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_ with outputs ranging from 0-14 to 17-3 

Control valves to be seen on this stand are 
available in a range of sizes to control flows up 
to 80 gallons per minute and 2000 Ib per square 
inch, and fitted with single-acting, double-acting 
or float control plungers, all with built-in relief 
valves. Their plungers are of hollow construc- 
tion and incorporate built-in check valves, which 
ensure that a load is held in position even when 
the power is cut off. Staggered holes in the 
plungers are arranged to give smooth throttling 
of oil flow and accurate control of the equip- 
ment being actuated. 

Amongst the gears and gear units on the 
stand of David Brown Industries, Ltd., Hudders- 
field, is a recent addition to the firm’s range of 
geared motors. This unit, known as the Size 4, is 
suitable for drives of 2-5 to 15 h.p. at speeds 
between 13 and 395r.p.m. It is made in double 
or triple reduction forms and a choice of any 
one of thirty-one output speeds is available. 
Other products of this firm include examples of 
the well-known “ Radicon ” worm reducers and 
* Roloid ” high-pressure gear pumps. 

The main exhibit of the Westinghouse Brake 
and Signal Company, Ltd., 82, York Way, 
London, N.1, consists of a group of panels 
showing examples of pneumatic control equip- 
ment. A working model of a mines traffic 
contro] system for underground locomotive 
haulage roads is based upon orthodox railway 
signalling principles. It provides protection for 
fast and heavy haulage against conflicting traffic 
movements and also prevents delays at converg- 
ing points. 

A working model is also shown of a Westing- 
house propelling unit, which has been developed 
for use in collieries. This is a powerful equip- 
ment for moving heavy trains of mine cars at 
locations where the locomotive has left them to 
proceed with other work. It consists essentially 
of two 8in diameter pneumatic rams, mounted 
side by side, and fitted with axle pushing horns. 
The two pistons work in opposite directions so 
that one is always pushing while the other is 
retracting to push again, the movement so ob- 
tained maintaining an almost constant motion in 
the train. 

A simple form of transmission to vehicle 
axles, designed to provide a cheap effective 
replacement for the standard form of differential, 
and which is suitable for use on a number of the 
lighter types of vehicles, has been developed by 
Watson Oswin, Ltd., 140a, London Road, 
Kingston-on-Thames, Surrey. This transmission 
enables an axle carrying a load of up to half a ton 
to be steered in forward and reverse directions, 
and it engages automatically when the drive is 
applied. It returns to neutral when the drive is dis- 
continued, and when turning a corner the inside 
wheel of the axle is positively driven whilst the 
outer wheel runs freely. Should the inside wheel 
spin, the drive to the outer wheel is automatic- 
ally engaged and positive drive reinstated. 
The arrangement of this “‘ Tractamatic ” drive, 
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as it is known, can be seen in Fig. 10, where the 
axle casing is cut away to show the mechanism 
and in the diagram Fig. 11. The driving shaft 4 
is fitted with a driving pin B and a sliding dog c 
The driven shaft D has a complementary dog £ 
keyed on to it and a light spring holds the dog C 
out of engagement. At this setting the pin Rp 
registers in the bottom of a vee slot at the back 
of the body of the sliding dog. A Spring. 
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Fig. 11— 


actuated preloading clip F on the sliding dog 
imparts a braking effect to prevent it turning. 

When power is applied to the driving shaft the 
sliding dog tends to revolve with it, but is pre- 
vented from doing so initially by the braking 
effect of the spring clip. This results in the pin B 
riding up the side of the vee slot in the driving 
dog, which it slides forward into engagement with 
the driven dog. With the drive thus completed 
sufficient tension :: maintained by the preload- 
ing clip to keep the cogs engaged. 

If, such as when turning a corner, the speed of 
the driven shaft is increased to a rate faster than 
that of the driving shaft the braking effect of 
the preloading clip becomes insufficient to main- 
tain the drive and the sliding dog is pushed out of 
engagement by the spring on the shaft. The 
driven shaft can then revolve freely until its speed 
drops below that of the driving shaft, when the 
drive is once again automatically engaged. This 
operational sequence takes place in either 
direction of drive. 

One of the problems in mechanical handling 
is the time lost in transferring goods from the end 
of a roller conveyor and packing them on pallets. 
To reduce the amount of labour usually required 


Fig. 10—“ Tractamatic ’’ drive fitted to axle of a light vehicle—Watson Oswin 
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Figs. 12 and 13—(Left) Machine for 


for this work a machine known as the “ Palle- 
tiser’’ has been developed and is now being 
made in this country and marketed jointly by 
Lansing Bagnall, Ltd., Basingstoke, and the 
Paterson Hughes Engineering Company, Ltd., 
Bedford House, Bedford Street, London, W.C.2. 
This machine, which is to be seen on the Paterson 
Hughes stand at Earls Court, is illustrated above. 

The single operator required on this machine 
stands on a raised platform, at one side of which 
a conveyor delivers the goods to be loaded on 
to the pallets, on to a rotating-ball table in front 
of him. The boxes or cases are arranged in lines 
on this table and successive lines are pushed 
forwards on to an inclined roller table in front 
of the arranging table until a pallet layer is com- 
pleted. Whilst this work is proceeding an empty 
pallet is delivered from a magazine at the rear of 
the machine, on to a roller topped carriage, in 
the frame of the machine. 

When a pallet layer has been completed on the 
roller table the operator presses a button and the 
layer is moved forwards by a transfer mechanism 
into a carriage. This carriage automatically 
lowers the layer of cases to the pallet and retracts 
leaving the layer in position before returning 
ready for the next transfer movement, by 
which time the operator has another layer 
prepared. This sequence of operations is re- 
peated until the pallet has its full load, when it is 
ejected from the machine on to a roller conveyor 
at floor level at the side, and replaced auto- 
matically by an empty pallet. 

Layers of cases can be placed up to a height of 
66in on pallets; the machine accommodates 
pallets from 32in square to 48in square and inter- 
mediate combinations of sizes. The machine 
weighs some 75001b and requires no special 
foundations to install. 

An exhibit of interest on the stand of Mitchell 
Engineering, Ltd., Peterborough, is the mobile 
retractable mast of Le Roy Beams (Great 
Britain), Ltd., Brixworth, Northampton. This 
mast, illustrated in Fig. 14, can be elevated to a 
height of S5Oft, lifts a working load of 1100 lb, 
and is designed to withstand a wind velocity 
of 56 miles an hour. A 2ft 4in diameter working 
platform is fitted at the top and provided with 
guard rails. 

The mast consists essentially of a three-sided 
articulated chain which is wound on a flat drum 
in the base when not in use. This drum is driven 
through an internal friction band and reduction 
gearing by a 3 h.p. electric motor. As the links 
of the mast are unrolled from the drum they 
travel along curved guides which swing the 
outer sections inwards. The two outer sides of 
outer links are built up of mating grooved and 
rounded elements, which nest together and form 
a rigid, diagonally braced mast of triangular 
cross section with a side width of 154in. As the 
mast leaves the curved guides projecting spigots 
between the links at its apex are turned by a 


loading 
when full, it is ejected from the machine—Paterson Hughes. 


second set of guides to impart a turnbuckle effect - 
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cases on to pallets from roller conveyor. As successive layers of cases are loaded the pallet is lowered until, 
(Right) Front-wheel-drive hydraulic loading shovel—Weatherill 








and lock the links firmly together and ensure 
rigidity of the mast. As the mast is wound back 
on the drum, sets of guides operate in a reverse 
manner to turn the spigots and unlock the apex 
joints, opening the chain links to their flat 
position. 

The mast, drum, driving gear and guides are 
all mounted in the base of the equipment, 
which is built of mild steel plates. Push-button 
controls for raising and lowering the mast are 
duplicated on the working platform and on the 
base frame, and limit switches are fitted to prevent 
overwinding of the mast. In full working order 
this equipment weighs some 24 tons. 

A lightweight machine, for such work as 
stacking or loading on to lorries goods weigh- 
ing up to 24cwt, is made in three models 
by Lodematic, Ltd., Clitheroe, Lancs. This 
machine can be wheeled into position by hand 
like a barrow on a pair of rubber-tyred wheels. 
It is fitted with a hydraulic system powered by a 
small electric motor or petrol engine, and should 
the load on the platform exceed the specified 





Fig. 14—Leroy retractable mast which unrolls 

from a drum, and can be raised vertically at 15ft per 

minute to a maximum height of 50ft—Mitchell 
Engineering 
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weight a by-pass valve automatically comes into 
effect to protect the mechanism. The three 
machines exhibited have lifts of 6ft, 7ft and 10ft 
respectively, and heavier models are made 
for the conveyance and raising of loads of 
up to Scwt. In another form, this design of 
stacker can be fitted directly on to a lorry and 
powered by the lorry’s engine. For load checking 
an automatic counting mechanism is fitted to 
these machines. 


CRANE COLLISION PROTECTION 


A working model of an electrically operated 
overhead travelling crane demonstrates a new 
system known as “ Collimit” for preventing 
collision between two overhead cranes working 
on the same track. The system also gives pro- 
tection for cranes working in the same bay at 
different levels and prevents collision between the 
lower crane and the load or hook of the upper 
crane. ‘‘ Collimit”’ protection was developed, 
and is exhibited, by the British Thomson-Houston 
Company, Ltd., Rugby. Only two additional 
“* down-shop ” leads and a supply transformer 
are required, in addition to an electronic relay 
in each crane. One of the down-shop leads is a 
potentiometer wire of negligible resistance/ 
temperature coefficient material, which carries 
an alternating current supplied by a double- 
wound transformer located at the supply end. 
The other lead is a standard copper conductor 
carrying negligible current and is known as the 
register wire. The cranes are provided with a 
slipper collector for each wire. 

The relay unit on the crane incorporates a 
potential transformer, the primary of which is 
connected between the register and potential 
collectors, so that, in effect, the primaries of the 
two transformers are in series, via the register 
wire, across the tapping points on the potentio- 
meter ; consequently, the same current flows 
through both primaries. On each crane, the 
secondary of the potential transformer provides 
grid bias for an electronic valve controlling the 
limit relay. The valve is biased to be normally 
non-conducting, but the signal voltage—pro- 
portional to the distance between the two cranes— 
allows the valve to pass current to close the relay 
and so enable the crane to travel. As the cranes 
approach one another, the signal voltage falls 
and at a predetermined value will cause the relay 
to open and prevent any further movement 
towards collision. 

A characteristic of the system is that it fails to 
safety. For instance, if the supply to the potentio- 
meter wire breaks down, or if contact is lost by 
either crane on either wire, the control valve is 
returned to its non-conducting state and opens 
the relay, so preventing any further movement 
of the cranes. Moreover, failure of the supply 
to either relay trips the appropriate travelling 
motion. 

The “ Collimit” system can be applied to 
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three cranes if required without any additional 
“* down-shop ” leads, but another register wire 
is required for each additional two cranes 
thereafter. 

A variety of current-collection equipment for 
cranes, conveyors and electric haulage is shown 
by British Insulated Callender’s Cables, Ltd. 
The exhibits include the company’s newly 
developed fully-guarded-conductor _current- 
collection system for use with cranes and con- 
veyors, the protection being provided by P.C.T. 
shrouding of the conductor. 


EARTH-MOVING EQUIPMENT 


The earthmoving equipment shown this year 
includes a representative selection of power 
shovels, bulldozers, loaders and dumpers now 
being made by a number of firms in this country. 
A new mobile loading shovel just introduced by 
F. E. Weatherill, Ltd., Tewin Road, Welwyn 
Garden City, Herts, is the “8H” machine, 
illustrated in Fig. 13. This machine has front 
wheel drive, which enables it to be used an soft 
ground. It is built on a rigid rolled-steel 
channel frame and is powered by a Fordson diesel 
engine rated at 44 b.h.p. at 1800 r.p.m. The 
drive is transmitted through a six-forward and 
two-reverse speed gearbox giving speeds from 
1-4to 10 m.p.h. Final drive to the front wheels 
is taken through a semi-floating differential. 

The hydraulic system for operating the 1 yard 
capacity scoop is supplied at 1200 Ib per square 
inch by a vane pump driven from the engine 
crankshaft. The scoop side arms are operated by 
single-acting 3}in diameter rams and the scoop 
itself is controlled by twin 4in diameter double- 
acting rams. The machine has a maximum 
operating height of 15ft 3in and at its maximum 
discharge height of 11ft the scoop has a 45 deg. 
angle of discharge. 

Another new Weatherill machine is a small- 
capacity loading shovel fitted with a 14 cubic foot 
scoop for use in confined areas. This machine is 
driven by a Perkins “ P3” diesel engine and is 
designed to discharge into receptacles at a 
maximum height of 7ft 4in. 

The Chaseside Engineering Company, Ltd., 
Hertford, is showing one of its “ Loadmaster ” 
front wheel drive loading shovels with a new fork- 
lift attachment with a capacity of 3000lb at 
24in centres, This firm’s “500” rear-wheel 
drive shovels can now be supplied with a bull- 
dozer blade attachment or a crane hook, both of 
which can quickly and easily be fitted to the 
scoop. 

A power-operated shovel which is being made 
under licence in this country by Redler Con- 
veyors, Ltd., Stroud, Glos, is illustrated in 
Fig. 15. This shovel is designed for moving 
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Fig. 15—Hand-guided power-operated shovel with 
motor-driven haulage equipment—Redler 


bulk loose materials over distances of up to 100ft. 
As can be seen, it consists of a power haulage 
unit, which is anchored to the ground or a firm 
structure, and a hand-controlled shovel. The 
power unit is driven by an electric motor or a 
small engine and the drive transmitted to its cable 
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winding drum through an_ electromagnetic 
clutch controlled by a push button on the shovel 
operator’s handle. 

When using the equipment the operator pulls 
the shovel back behind the loose material to be 
moved, and presses the clutch control button, 
whereupon the cable -is wound in to haul the 
shovel and its load. A number of different 
designs of shovel are available to suit various 
materials and working conditions. 

A new two-way loader introduced by Mackay 
Industrial Equipment, Ltd., Faggs Road, 
Feltham, Middx, is based upon the Fordson 


Fig. 16—Two-way loader with a % cubic yard bucket—Mackay 


“Major” diesel power equipment. This loader 
(Fig. 16) is fitted with a } cubic yard bucket as a 
standard, and the rear discharge of the bucket 
is fully controlled, the height of discharge being 
variable from 4ft 10in to 9ft. At the front of the 
loader the bucket outreach is 2ft 10in at 9ft 
discharge height, and at the rear the outreach 
is 2ft 2in at 9ft and 3ft at S5ft discharge height. 
If required a bucket of 1} cubic yards capacity 
can be fitted for handling light materials. 

All bucket movements are actuated by two 
pairs of double-acting hydraulic rams. A damp- 
ing device is incorporated in the main lifting 
rams of the bucket lever system, and this device, 
which automatically slows the speed of bucket 
movement as it moves over its top-dead-centre 
position, is designed to reduce the stresses on the 
ram packings and the machine itself. The con- 
struction and operation of the bucket tilting 
arms are designed to maintain the bucket in a 
horizontal position over its full range of move- 
ment over the machine. 





Report on Automation 


THE report on automation compiled by the 
Department of Scientific and Industrial Research, 
which was published this week, is designed to 
put the subject of automation in perspective 
and give some idea of its probable future impact 
on industry. It is emphasised that the report 
is not a statement of policy, its object being to 
provide a basis for serious thought and discus- 
sion. The subject is dealt with under six main 
headings: automation in perspective; the 
technical trends ; the extent and rate of develop- 
ment ; the impact on management ; the impact 
on labour, and conclusions. 

At the outset the report points out that auto- 
mation is a convenient term which is difficult to 
define because it has different meanings in 
popular usage. It is used in this case to include 
all technical developments that make automatic 
production more possible. . Automation is not 
in itself completely new, and there are three 
rapidly developing independent streams of tech- 
nical progress tending to merge to provide a 
new approach to production : (1) The expansion 
of the scope of mechanisation including transfer 
machines, mechanical handling and assembly ; 
(2) the rapid development of techniques of 
automatic control of machinery and processes ; 
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(3) the use of electronic computers. It is possible 
already to envisage a large and complex yet 
fully automatic factory in which the separate 
production lines are integrated and controlled 
by a computer. In future, says the report, 
units incorporating computers will most cer. 
tainly contribute the most striking developments 
in automatic control. 

The technical trends of the three main streams 
of development are dealt with in some detail, 
and under the headings of automatic machining, 
automatic process control,' and automatic 
processing of data, a number of typical procesges 
and equipments »re dis. 
cussed. A section on the 
extent and rate of de. 
velopment of automation 
deals with questions on 
the economics of intro- 
ducing automation, the 
industries most likely to 
be affected, problems on 
the supply of materials 
and manpower, and, 
finally, as to whether 
there will be social 
resistance to automation, 

In dealing with |the 
effect of automation on 
management emphasis is 
laid upon the importance 
of planning as a func- 
tion of management in 
factories with automatic 
processes, It points out 
that good management 
can do much to soften 
the impact of automa- 
tion on labour. This 
effect on labour is dis- 
cussed fully in the next 
section of the report, 
where it is considered that 
the effect of automation on employment depends 
upon the speed of development—which is not 
likely to be too rapid. New techniques will 
possibly require changes in location of labour 
and training in other skills. Evidence, it is stated, 
suggests that the new operative skills can be 
acquired through a moderate degree of training 
for the job. Managerial and technical skills are, 
however, not so easily acquired ; and if they are 
taken into account the general level of skill will 
tend to rise in the sectors of industry affected by 
automation. It is concluded that what happens 
to the general level of skill in the working 
population will depend upon the extent to which 
automation spreads; and what happens to 
skill in these sectors of industry which it does 
not affect. On the whole, it seems, however, 
that the level will rise rather than fall. 

The final paragraph of the report says that one 
truth stands out—the imperfections of present 
knowiedge of the economical and social aspects 
of automation, when compared with knowledge 
of the technical possibilities. It becomes more 
vital each year to extend knowledge of these 
aspects by research and exchange of experience, 
especially by case-histories of firms with auto- 
matic processes. Studies of individual firms and 
of particular aspects of the problem are stated 
to be proceeding and in an appendix to the 
report a list of possible subjects for research is 
given. 





BRAKE LINING ATTACHMENT.—A new method of 
attaching linings to brakes on colliery winders, 
winches and other heavy engineering plant has been 
developed by Ferodo, Ltd., Chapel-en-le-Frith, 
Stockport. It is known as the “ Ferobond ”’ system, 
and with it metal strips are inset and bonded into 
the back of the brake lining. Countersunk holes or 
slots at the ends of the strips are used for securing 
the lining to the shoe or band, so that the linings 
can be quickly removed without the brake mechanism 
being dismantled. With this form of attachment 
quick lining replacements can be made with a mini- 
mum of disturbance to plant ; the amount of wear 
taking place is at all times visible and risk of brake 
path damage can thus be avoided, and the bolt 
recess allows the products of wear to escape freely. 
This form of attachment can be used with brake 
linings of #in thick and over, and with it lengths of 
lining up to 24in are grooved to take one, two or 
three metal strips across their widths on the under- 
side for fixing purposes. 
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a loaded displacement of 150 tons, with a mean 
records that ‘‘ she carries the largest 
craft—an Armstrong 12}-ton rifle.’ 


gun ever 


| 
ms 


The engraving above, taken from our issue of January 3, 1868, illustrates an 
radial drilling machine which was designed by Mr. Benjamin Miller, of 
description records that ‘“‘ this machine is capable of drilling holes at 
the surface of a hemisphere, as well as vertically and horizontally, 
a downward traverse of 15in from the tube. To the back end of 
a bracket for carrying the driving apparatus, consisting of a cone 

and back gearing, in all respects the same as for a lathe.” 


Below, there is reproduced an engraving of a ‘‘ 13in wrought iron Elswick shunt 
gun, on its wrought iron racers and carriage, as constructed at the royal carriage 
department, Woolwich.’’ This engraving, from our issue of February 28, 1868, 
was among those which illustrated an article on the war material shown at the 
International Exhibition, in Paris. That article stated : ‘‘ the gun being about 22 
tons in weight, every motion requires to be performed by mechanical arrangements.”’ 
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Letter to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


SUPERSONIC AIRCRAFT 


Str,—I have read your leader on “ Super- 
sonic Aircraft’? and feel, in view of the 
inaccuracies in it, that your readers should 
be acquainted with the correct facts. 

While in no way wishing to detract from 
Colonel Yeager’s ability as a pilot, and, like 
yourself, full of admiration for his courage 
in flying potentially dangerous supersonic 
aircraft which had not even an ejector seat 
fitted, I feel that the assumptions you have 
made from his statements are unsound. In 
dealing with the relationship between re- 
search and operational aircraft, you pay no 
attention to the standard of design, or purpose 
of the research aircraft. To say the least, 
this leads to confusion, as the American 
““X-1” and “X-2” series were rocket- 
powered aircraft of extremely limited dura- 
tion, designed solely to provide answers to 
certain aerodynamic problems, and incapable 
of development to operational standards. 
Within the limits set down, which included 
launching from a mother aircraft, operation 
only from Andrews Field, power off land- 
ings, and the minimum of instruments and 
safety devices, they did an excellent job and, 
in fact, data on the behaviour of straight 
wings at high Mach numbers, was available 
to the U.S. industry in 1949 or earlier. While 
I have no doubt that the Lockheed Company 
took account of this information, it hardly 
confirms your statement that they “ built 
swiftly and soundly ” on the lessons of this 
flying. Of the swiftness, the dates (1949- 
1954) speak for themselves, and the soundness 
or lack of it is still obscured by the security to 
which you refer. 

On the other hand, our “‘ Delta 2” was 
designed for endurances comparable to 
current fighters, instead of a few minutes ; 
to an engineering standard which would 
enable the maximum amount of flying to be 
carried out in a given period, and in fact 
the standard reached has been described as 
“‘ airline reliability,” up to four flights per 
day taking place on numerous occasions. It 
was designed to operate in the types of 
weather and from the runways normally 
found in Great Britain, and to provide the 
pilot with the best safety devices currently 
available. Further, it was designed so that 
the answers obtained, not only at supersonic 
speeds, but also at the low speeds at take-off 
and landing, would be directly applicable-to 
operational types, which could easily be 
developed from it. That we, in some measure, 
have reached these targets, is shown by the 
fact that we have done most of our super- 
sonic flying during last winter, on occasions 
with continuous cloud at low altitude prevent- 

ing sight of the aerodrome, that we have 
operated from a number of aerodromes, and 
that when making our record attempts we 
flew a distance of between 260 and 280 miles, 
with afterburner in use for about six minutes. 

It is quite true, as you state, that there 
are numbers of skilled contemporary fighter 
pilots who could fly the record course in our 
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demands a most exacting standard of skill, 
which can only be reached by long practice 
and very considerable experience of super- 
sonic flying. By contrast, the “ X”’ series 
of aircraft were only flown by a few pilots in 
view of their dangerous characteristics, and 
one of your contemporaries in a very full 
write-up on the “* F.104,”’ suggests it likewise 
will frighten the pilots who will fly it when it 
reaches the squadrons. 

Your leader also refers to the “‘ F.104” 
being flown by Colonel Yeager two years ago 
at speeds greater than our record speed. This 
is most unlikely, as the “‘ F104” first flew in 
February, 1954, and, like any other super- 
sonic aircraft, must have needed a consider- 
able working-up period. Security again 
precludes any definite statement on this, but 
I should be surprised if, in fact, the “* F.104 ” 
exceeded ‘“‘M.1.75,” prior to this past 
winter. 

It will, of course, be clear to your readers 
that any aircraft which can maintain a speed 
over a speed course 9 miles long, in each of 
two directions, must be capable of speeds 
well in excess of this for shorter periods, and 
thus your suggestion that our record claim 
may exist only by default can hardly be 
founded on anything other than an uncritical 
belief in American publicity handouts. This 
belief has also apparently led you to the use 
of the words “‘ technological dominance,”’ by 
which I imagine you intend to suggest that 
almost all success in the supersonic field 
rests with U.S.A. This is a most misleading 
statement : much U.S. supersonic flying has 
not been successful, and, in fact, the “‘ M.2.5 ” 
flight to which your refer, although the aero- 
plane was only at 2.5 for a few seconds, 
brought pilot and aeroplane very near to 
total disaster. Courage, as you state, is 
certainly required, not only in this field, but 
in any part of aviation where development is 
extremely rapid. By itself, however, without 
finance and natural resources, courage is 
rarely enough. 

I remain, Sir, one who does not feel himself 
in a “ chastening situation.” 

R. L. LICKLEy, 

B.Sc., D.1.C., M.I.Mech.E., F.R.Ae.S., 

Chief Engineer, The Fairey Aviation Com- 
pany, Ltd. 

Hayes, Middlesex, May 7th. 


[It is our opinion, which readers can con- 
firm for themselves by re-reading our leader 
on “ Supersonic Aircraft” in our issue of 
April 27th, that Dr. Lickley has read into it 
** inaccuracies’ that were not there. We 
made, for example, no comparison between 
the “‘ Delta 2”” and the American “ X1” and 
“* X2” series, as might be inferred from our 
correspondent’s letter. As Colonel Yeager, 
himself, stated that he flew the ‘“‘ F104” at 
speeds greater than our new record two 
years ago, it is surely a little impolite to refer 
to it as “most unlikely.” Furthermore, 
unless Colonel Yeager is to be disbelieved, 
we find it very difficult to see any way 
around the fact that an American production 
fighter can at least equal the speed of a 
British craft which, though certainly capable 





aeroplane, but a successful record flight 
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of extended flights is still a research aircraft 
needing further development before it can be 
put into production. It may be, of course, 
that the “ F.104”’ will not prove satist actory 
when it reaches the squadrons. But that 
sounds suspiciously like a complacent argu. 
ment that, whatever the evidence for it, the 
Americans cannot possibly be ahead. It js 
safer to think that the Americans would not 
put the aircraft into squadron service unless 
they believed it would prove satisfactory. 

May we add that we remain full of admira- 
tion for the “* Delta 2” and for its designers 
and builders. Our criticism was directed, not 
against the aircraft or its builders, but against 
a Ministry decision made ten years ago under 
circumstances of great difficulty which, we 
suggested, indicated a lack of courage at 
that time. We hope there is no similar lack 
of courage at the Ministry now. The aircraft 
industry itself has never lacked it.—Ep., 
THE E.] 





Literature 


Petroleum and Its Combustion in Diesel 
Engines. By JOHN LAMB. Charles Griffin 
and Co., Ltd., 42, Drury Lane, London, 
W.C.2. Price 26s. 

SOMEWHERE in one of his essays Ralph 
Waldo Emerson compares a good book to 
** a Damascus blade made by the welding of 
old nails and horseshoes.””’ Of Mr. Lamb’s 
latest book we might say that its interest is 
highest in those many paragraphs which the 
author has welded from his own long experi- 
ence ; paragraphs wherein we may catch the 
very smell of the engine-room. The title 
page of the book calls attention to the fact 
that it has special reference to the use of 
residual fuels, and the subject matter certainly 
stresses the degree of circumspection which 
must be exercised by those who, attracted 
by the lower price, may contemplate using 
residual fuel in marine or any other oil 
engines. Mr. Lamb does not mince words in 
dealing with those who voice opinions 
bottomed in ignorance rather than experience. 
** Like most new developments (he writes), 
the use of residual fuels in compression 
ignition engines has strong advocates—and 
equally strong opponents because of pre- 
judice or an isolated unfortunate experience. 
Those who exaggerate the good results 
obtained from a certain make of engine, in 
which they may have some particular 
interest, have retarded the progress of this 
new development almost as much as those 
who think that they can pocket the 30 per 
cent saving by merely filling up the storage 
tanks with the cheaper fuel and sending a 
ship to sea. The dreams of the latter do not, 
of course, come true, and when they find that 
the increased cost of repairs makes the 
saving in the fuel bill look small, they loudly 
proclaim their disappointment and convince 
others that the use of cheap residual fuel is 
not a workable proposition.” 

Two of the more interesting of the fifteen 
chapters are those entitled, respectively, “Burn- 
ing Residual Fuels in Low-Speed Engines ” 
and “‘ Burning Residual Fuels in High-Speed 
Engines.” The fact that nineteen pages are 
devoted to the low-speed engine and twenty- 
five to the high-speed suggests greater need 
for the investigation of proposals for the 
burning of residual fuel in high-speed 
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Mr. Lamb tells us, indeed, that 


engines. 
“ A far high-speed engines have been used 
in ships mainly for the generation of auxiliary 
power, and the tendency in recent years has 
been for the speeds of such engines to 


increase. Except in a very few cases they 
operate on distilled fuels, and as speeds 
become higher the difficulties associated with 
the satisfactory use of residual fuels become 
reater. .. As, however, it was thought 
unlikely less than ten years ago that residual 
fuel could be successfully burnt in low-speed 
diesel engines, it is more than likely that in 
ten years from now the present difficulties 
will have been overcome and engines of 
moderately high speed, i.e. 300 to 600 r.p.m., 
will be operating satisfactorily on residual 
fuel.”’ From this cautious sentence it may be 
gathered that Mr. Lamb is not pressing for 
the use, in the present state of the art, of 
residual fuel in high-speed trunk-piston 
engines and those who examine his views on 
the subject will find it worth while to take 
note also of the opinions expressed by Dr. 
F. Schmidt in his paper.on “‘ The Technique 
of Heavy-Oil Operation” and by Mr. H. 
Andresen in his paper ‘Some Notes and 
Results Relating to the Use of Heavy Fuel 
Oils in Marine Diesel Engines.” These 
papers are included in the Transactions 
(Milan, 1953) of the Congrés International 
Des Moteurs 4 Combustion Interne. 

Specially interesting and informative is 
Mr. Lamb’s chapter entitled “‘ Engine Opera- 
tion in Relation to Combustion.” In this 
section he is talking to us most definitely 
from the engine-room and his words will be 
read with the attention which they deserve : 
“A diesel engine will start from cold so 
easily and without complaint, that it is apt 
to be abused, and when ill-effects are later 
experienced (as they probably will be) it is 
not always realised that the beginning of the 
trouble was hasty or careless starting of the 
engine from cold. Complete combustion of 
fuel should begin with injection of the very 
first fuel charge, otherwise it may not be 
achieved later owing to fouling of the fuel 
valve nozzle and sluggish working of the 
needle valve.”” Dealing with the importance 
of the cooling system, the author insists that 
“If a cooler has to be brought into use 
every time an engine runs continuously for 
more than a few minutes because of the fear 
of overheating, and then shut off when the 
engine is stopped half a minute or so awaiting 
the next telegraph order in case the parts 
become too cold, the temperature will 
fluctuate, in spite of such activity. It is 
recommended, therefore, that before begin- 
ning to circulate prior to starting an engine, 
the cooling system should be filled to 
capacity, which in some ships is even then 
not enough.” The remarks in Chapter 14 
on fuel injection pumps, cylinder liner wear, 
chrome plating of cylinder liners, exhaust 
gases, adjustments to carry overload, effect 
of sulphur in fuel, &c., are all charged with 
high practical interest, though the angle 
from which they are directed is mainly that 
of the marine engineer. For example, it 
would not be agreed that 4/1000in per 1000 
hours represents experience with well- 
designed and adequately maintained land 
engines burning distilled fuel. 

Mr. Lamb postpones, to the very end of 
his book, what is among the most significant 
of his comments: “So far as a properly 
equipped diesel installation is concerned 
there is no more difficulty in obtaining the 
desired good results on cheap residual fuel 
than on the more expensive distilled grades. 
There is, however, one important difference, 
and that is maintenance. With an engine 
that is running on distilled fuel it is generally 
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possible to carry on for a week or so longer 
with parts which affect combustion not in 
tip-top condition, but no such latitude is 
permissible with the cheaper grades. This is 
not to say that these parts require more 
frequent attention, but merely that they must 
be given attention when it becomes due.” 
Maintenance is recognised as a vital problem 
in many departments of mechanical engineer- 
ing and the problem grows more serious as the 
reservoir of experienced craftsmen becomes 
emptier. We cannot doubt that it is strongly 
in the interest of the heavy oil engine building 
industry that designers and manufacturers 
should give the utmost consideration to all 
those details which must sooner or later 
require attention at the hands of skilled men. 
By spot-lighting the consequences of neglect 
Mr. Lamb’s book should assist in promoting 
the trouble-free running of the type of 
machinery with which it deals. As for the 
position likely to be reached within the ten 
years’ period named on page 194 of the 
book, many things may have happened or 
be about to happen ere we arrive, all being 
well, at the year 1965. The era in which we 
are living is, to quote from a recent utterance 
by the President of the American Society of 
Mechanical Engineers, one “ of technological 
complexity, advancement and _ radical 
changes.” Issues of infinitely greater im- 
portance than the question of the grade of 
fuel to be burned in high-speed diesel engines 
are being brought ever nearer to some degree 
of solution and these solutions may involve 
changes which, at the present time, we can 
visualise but dimly. Meanwhile, contempla- 
tion of what the past ten years has witnessed 
in the history of the steam locomotive may 
suggest even to the least imaginative among 
us that the next ten years will not be without 
effect upon the diesel engine. 


Steam-Engine Builders of Lincolnshire. By 
RONALD H. CLarK. Goose and Son, 
Ltd., Norwich. Price 12s. 6d. 

Tuts book completes a trilogy, the other two 
dealing with steam engines built in Norfolk 
and in Suffolk, Essex and Cambridgeshire. 
Undoubtedly, some of the Lincolnshire firms 
which are mentioned are better known and 
remembered than some of their counter- 
parts in the other East Anglian counties, 
but there are others whose work has had scant 
publicity. Mr. Clark has endeavoured to 
make amends for this, and alongside descrip- 
tions of the engines of such establishments 
as Aveling-Barford, Blackstone, Foster’s, 
Marshall’s, Robey, Ruston and Hornsby, and 
Tuxford, there are notes about the small 
portable and traction engines built by 
George Elston and the steam winches manu- 
factured by William Stephenson of Grimsby. 
Many other examples could be quoted, 
examples of the craftsmanship of Lincolnshire 
engineering concerns some of which are now 
no more. Their work stands worthily beside 
that of the firms which happily survive. The 
author remains a steam engine enthusiast; his 
book, which is profusely illustrated, gives 
many evidences of his deep personal interest 
in each of the engines about which he has 
written in so interesting a manner. 


Steels for the User. By R. T. ROLFE. 3rd 
Edition. Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 45s. 

Tue general form and arrangement of this 

well-known book remains. unchanged, but 

the new edition is in part rewritten and is 
extended in scope by the inclusion of recently 
available information. The book deals 
mainly with carbon steels, alloy steels being 
discussed only in connection with some 
special uses, e.g. nitriding, high-temperature 
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service, &c., for which carbon steels are 
unsuitable. The treatment and properties 
of all types of carbon steels are reviewed. 
The effect of composition, including gas 
content, is dealt with in some detail, and 
heat-treatment processes are explained in 
the light of the structural changes they 
bring about. Many of the factors affecting 
the quality of a finished product originate 
in the ingot, and an outline is given of fabrica- 
tion procedure from the ingot stage with an 
indication of the characteristics which are 
modified or intensified by mechanical work- 
ing or by heat-treatment. Mr. Rolfe, who for 
many years has had to exercise metallurgical 
control over the output of a large engineering 
works, has maintained in this book an essen- 
tially practical outlook. In addition to the 
full general discussion of carbon steels, a 
detailed account is given of the selection of 
steel for special purposes, illustrated by the 
results of works investigations. These cover 
a wide range, from steel castings to free- 
cutting steels, and from crankshafts to sewing 
needles and, with the final chapter on general 
principles of selection, will simplify the user’s 
choice of material to meet particular require- 
ments. The author rightly stresses the impor- 
tance of suitable heat-treatment of mild 
and medium-carbon steels, and reveals 
incidentally the economic advantages which 
may be gained by their use. For over twenty 
years, previous editions of this book have 
provided the engineer with valuable infor- 
mation about the selection and treatment 
of carbon steels, and in its revised form it will 
continue to be a trustworthy guide to de- 
signers and users of steel. 


Shop Mathematics. ByC.E.Stour. Chap- 
man and Hall, 37, Essex Street, London, 
W.C.2. Price 30s. 

THis careful and thorough exposition of 

simple arithmetic, algebra, trigonometry and 

logarithms achieves its end with a very 
minimum of theory and the greatest use of 
examples. Proofs of the fundamentals of 
geometry, for instance, are not given. Con- 
sistently with the text at the beginning, 
“The trained man wins,’”’ the emphasis is 
entirely on the use of mathematics as a tool 
to get results. The author expects accuracy, 
and to this end provides trigonometrical 
tables with an argument of one minute and 
values to five or six significant figures. 

Despite its price, this book should appeal to 

toolroom and inspection staff who wish to 

be completely confident of their computations. 





Books Received 


Television and Radar Encyclopedia. Second edition. 
Edited by W. Maclanachan. George Newnes, Ltd., 
Tower House, Southampton Street, Strand, London, 
W.C.2. Price 30s. 

Oxyacetylene Welding. Fourth edition. By 
Morgan H. Potter. The Technical Press, Ltd., 1, 
Justice Walk, Lawrence Street, London, S.W.3. 
Price 21s. 

4A Handbook of Hardwoods. Forest Products 
Research Laboratory. Department of Scientific 
and Industrial Research. H.M. Stationery Office, 
York House, Kingsway, London, W.C.2. Price 
17s. 6d. 

Foundry Ventilation and Dust Control. Proceedings 
of the British Cast Iron Research Association Con- 
ference at Harrogate, 1955. The British Cast Iron 
Research Association, Bordesley Hall, Alvechurch, 
Birmingham. Price 60s. 

Les Chemins de Fer Francais. La Documentation 
Francaise Illustré, No. 108, December, 1955. Service 
de la Documentation Francaise au Secrétariat 
Général du Gouvernement, 14-16, Rue Lord Byron 
(8e), Paris. Price 50 francs. 

Engineering in History. By Richard Shelton 
Kirby, Sidney Withington, Arthur Burr Darling, and 
Frederick Gridley Kilgour. McGraw-Hill Publishing 
Company, Ltd., McGraw-Hill House, 95, Farringdon 
Street, London, E.C.4. Price 64s. 
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Canadian Pacific Liner “Empress 
of Britain” 


No. Il—(Coneluded from page 493, May 11th) 


The “‘Empress of Britain” recently entered the North Atlantic service of Canadian 

Pacific Steamships, Ltd., and has accommodation for 150 first and 900 tourist- 

class passengers. Of 26,000 gross tons, the ship has an overall length of 640ft, a 

beam of 85ft, a depth moulded of 48ft, and is designed for an average service speed 

of 20 knots. Two sets of double reduction geared turbines, developing 27,000 

s.h.p. in service, propel the liner and are supplied with steam at 600 lb per square 
inch gauge and 850 deg. Fah. 


PROPELLING MACHINERY 


Ovr line drawing shows the general arrange- 
ment of the engine-room in which are 
installed the main propelling machinery and 
certain auxiliaries. Construction of the main 
engines and boilers has been carried out by the 
Fairfield Shipbuilding and Engineering Com- 
pany, Ltd., the builder of the ship. 

There are two sets of triple-expansion turbines, 
of Pametrada design, which take steam at 600 Ib 
per square inch gauge and 850 deg. Fah. and 
develop for normal service a total of 27,000 s.h.p. 
at 123 propeller r.p.m. and a maximum of 30,000 
s.h.p. The photograph reproduced herewith 
gives a general view of the engine-room looking 
aft from the starting platform, which is also 
illustrated. Each propeller is driven through 
double reduction gearing by a set of turbines con- 
sisting of h.p., ip. and Lp. units, with the h.p. 
and ip. turbines working in tandem with a 
flexible coupling in between, and the Lp. turbine 
driving their own primary pinions at 4195 r.p.m. 
and 3450 r.p.m. respectively at normal service 
power. The general steam conditions have 
already been mentioned, but with a view to 
achieving economies in fuel consumption the 
engine builders have incorporated their reheat 
cycle in the design. This provides for the h.p. 
exhaust steam, which leaves the h.p. turbine at 
about 610 deg. Fah., to be passed through a 
reheat boiler, where its temperature is raised to 
its initial temperature of 850 deg. Fah. before 
entering the i.p. turbine. The system operates 
at the higher powers and there are safeguards to 
prevent overheating the reheat elements; at 
lower powers a reduction in steam pressure at 
the h.p. turbine exhausts closes one of two 
valves, arranged in series, in the oil fuel line to 
the reheat boiler. The valves require to be 
opened manually when the pressure once again 
rises above a set figure. Admission of steam to 
the h.p. turbine is through a group of thirteen 
uncontrolled nozzles and another group of nine 
controlled nozzles, and there is an overload 
valve which by-passes the first three stages 
and which cannot be used until the nozzle control 
valve is open. 

Both the h.p. and i.p. turbines are of multi- 
stage impulse design, the former having nine 
rows of blading and the latter twelve rows, 
while the double flow Lp. turbine is of all- 
reaction design with radial clearance blading, 
there being fifteen rows each side. For astern 
working there is a two-row h.p. impulse turbine 
in a separate casing overhung at the forward 
end of the ip. ahead turbine and a two-row 
impulse wheel followed by a single-row impulse 
wheel forming the three-row L.p. astern turbine, 
which is incorporated in the Lp. ahead casing. 
All impulse blading is of stainless iron, the blades 
being carried on inverted tee roots. The lL.p. 
reaction blading is of side-locked segmental 
pattern, except for the last four rows on each 
side, which have integral roots. Both the 
h.p. and i.p. ahead rotors are 0-5 per cent molyb- 
denum steel forgings, while the cylinders, includ- 
ing the h.p. astern cylinder, are castings in the 
same alloy. The l.p. ahead rotor is of forged 
carbon steel and the cylinder is of cast steel, as are 
also the astern nozzle boxes. The Lp. casings are 
of fabricated steel. Bearings having a length/ 
diameter ratio of from 0-4 to 0-67 are fitted, 
and have the centre of the top halves chamfered 
to a depth of 0-032in. 

A flexible claw coupling connects the h.p. and 
ip. turbines operating in tandem, and the Lp. 
turbine with the fully articulated double reduc- 
tion, double helical gearing, which can be seen 


in our illustration. A quill shaft drive is arranged 
between the primary wheel and the secondary 
pinion. Nickel forged steel, of 40 tons per 
square inch tensile, has been used for the primary 
and main wheel rims, which are shrunk on to 
cast iron centres mounted on forged steel 
tapered spindles. The primary and secondary 
pinions are of high-tensile oil-hardened nickel- 
chrome and molybdenum steel. The primary 
gears have a 5/10in-16 deg. tooth form and the 
secondary gears a 6/10in-16 deg. form, and the 
h.p. primary pinion has a pitch circle diameter of 
11-9in, the corresponding diameter of the L.p. 
pinion being 14-5in. Both the primary wheels 
have a pitch circle diameter of 55-4in and the 
diameter for the secondary pinions is 20-7in, 
while the main wheel has a pitch circle diameter 
of 155in. After hobbing the gears were shaved 
to ensure full meshing contact over each helix. 
The four-bladed propellers have a diameter of 
18ft, a mean pitch of 20ft 7in and were manu- 
factured by J. Stone and Co., Ltd., in that com- 
pany’s “‘ Novoston ” alloy. 

Forced lubrication of the turbines is effected 
by six Drysdale pumps, each capable of delivering 
9500 gallons per hour against a head of 50 lb per 
square inch with a suction lift of 10ft. The pumps 
are arranged in groups of three, two working and 
one standby, the standby pump starting auto- 
matically should either of the working pumps 
fail. There are two sets of Vokes filters, each 
set consisting of six filters and one spare and each 
able to deal with 19,000 gallons of lubricating 
oil per hour, and also four Serck oil coolers, 
each rated to cool 19,000 gallons per hour from 
125 deg. to 105 deg. Fah. when using 40,000 
gallons per hour of sea water at 70 deg. Fah. 
Also forming part of the system are two Alfa- 
Laval purifiers and two heaters, all of 220 gallons 
per hour capacity, and six Philips magnetic 
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filters. Overspeeding of the turbines, failure of 
the lubricating oil supply or loss of vacuum 
causes the operation of a Cockburn self-closing 
emergency valve, which is fitted in the ahead 
steam line. 


STEAM PLANT AND CLOSED FEED Systey 


Steam for the propelling machinery is raiseg 
in two Foster Wheeler, controlled superheat 
boilers and one reheat boiler. The controlled 
superheat boilers are of two-furnace design, 
each furnace having one small and four large 
burners, while the reheat boiler has one furnace 
and one set of burners, in which the small burner 
is used for warming the boiler when the reheati 
elements are not being circulated. Each boiler has 
a superheater, economiser and steam air heater, 
and has steam drums supplied by John Thompson 
(Wolverhampton), Ltd., of fusion welded steg| 
with two longitudinal welded seams and 
circumferentially welded end plates. The drums 
for the controlled superheat boilers have a 
diameter of Sft. O4in by 18ft 74in in length, the 
corresponding dimensions for reheat boiler 
drum being 4ft 44in by 16ft 4in. The Wellington 
Tube Works, Ltd., manufactured the “* Weldex ” 
bled steam air preheaters and each unit will 
raise the temperature of 87,500 Ib per hour of air 
from 90 deg. to 225 deg. Fah. when supplied with 
bled steam at 15 lb per square inch gauge under 
conditions of normal rating. However, when 
maximum horsepower is required a by-pass 
is used to limit the draught loss through the 
heaters. 

At service power each controlled superheat 
boiler supplies 60,000 lb per hour of superheated 
steam and 7000 Ib per hour of saturated steam, 
which is used in the coil of the steam-to-steam 
generator and at reduced pressure in the air- 
conditioning plant. Steam conditions at the 
superheater outlet are 6501b per square inch 
gauge and 850 deg. Fah. In the reheat boiler, 
which reheats the exhaust steam from port and 
starboard h.p. turbines to 850 deg. Fah. in 
addition to providing 50,000 lb per hour super- 
heated steam, port and starboard reheating 
elements, placed alternately, are positioned 
between the superheater and the low-temperature 
generating tubes so that they are protected 
from furnace radiation when the boiler is shut 
down. For use in port, when the main boilers 
are shut down, there is a Howden-Johnson 
auxiliary boiler which has an inside diameter 
of 15ft, a heating surface of 2500 square feet, and 
is rated to evaporate 15,000lb per hour of 
saturated steam at a pressure of 200lIb per 


Engine-room looking aft from starting platform, h.p. overhung turbines in the foreground 
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square inch, As mentioned earlier, saturated 
steam is supplied to a Weir steam-to-steam 
generator ; this has an output of 10,000 lb to 
12,000 Ib per hour and supplies steam, at 125 Ib 
per square inch, for heating oil fuel, for galley 
purposes and for make-up feed. Drains pass 
through a drain cooler to a main drain cooler 
flash chamber. 

The boilers burn oil fuel under Howden’s 
balanced draught system, and each main boiler 
has a forced draught fan capable of delivering 
37,500 cubic feet of air at 100 deg. Fah. per 
minute against a pressure of 9in water gauge and 
an induced draught fan rated to deal with 
69,000 cubic feet of gas, at 360 deg. Fah., per 
minute against a pressure drop of 9-4in water 
gauge. The forced draught fans are driven by 
80 h.p. and the induced draught fans by 174 h.p. 
Laurence Scott motors. The reheat boiler is 
equipped with a forced draught fan able to 
deliver 21,600 cubic feet of air, at 100 deg. Fah., 
per minute against a pressure of 7-Sin water 
gauge, and an induced draught fan with a rating 
of 31,000 cubic feet of gas, at 300 deg. Fah., 
against a pressure drop of 6-75in water gauge. 
The motors driving the fans are of 42 h.p. and 
70 h.p. respectively. For the auxiliary boiler 
there is a forced draught fan rated to deliver 
6500 cubic feet of air, at 100 deg. Fah., per 
minute against a pressure head of 4in water 
gauge and an induced draught fan with a capacity 
of 11,500 cubic feet of gas at 490 deg. Fah. 
against a pressure drop of 4in water gauge. 
The Wallsend Slipway and Engineering Company, 
Ltd., manufactured the oil burning _installa- 
tion which consists of three motor-driven oil 
fuel heating and pumping units designed to 
operate at 425 lb per square inch. Two of the 
units together are capable of supplying all the 
fuel oil required for maximum steaming con- 
ditions, the third acting as standby. A separate 
duplex auxiliary oil fuel unit and lighting up 
set is installed for use with the auxiliary boiler. 
The pumps for the oil burning units are of 
Stothert and Pitt manufacture. Clyde electrically 
operated soot blowers, controlled from a push- 
button control board, are fitted, there being 
nine blowers to each controlled superheat boiler 
and eight to the reheat boiler. Other fittings 
include Mono CO, recorders supplied by James 
Gordon and Co., Ltd., salinometers provided by 
W. Crockatt and Sons, Ltd., and Cockburns 
boiler stop and safety valves. Howden’s dry 
dust collectors are installed in the funnel 
and the uptakes terminate in nozzles designed to 
give a gas Outlet velocity of approximately 120ft 
per second at 90 per cent full power. For use 
at maximum power there are by-pass ducts 
having control dampers pneumatically operated 
from the firing platform. Aluminium alloy 
plates and sections for the funnel were provided 
by the British Aluminium Company, Ltd. 

The ship is fitted with the Weir closed feed 
system, incorporating evaporating and distilling 
plant. Under each |.p. turbine there is slung a 
two-flow regenerative condenser having a cooling 
surface of 14,000 square feet and #in external 


Port sets of double reduction gearing 
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diameter 70/30 cupro-nickel tubing of 18 s.w.g. 
The condensers are designed to maintain a 
vacuum of 28in with the sea water at 85 deg. 
Fah. or 29in when supplied with cooling water at 
60 deg. Fah., with the turbines developing 


maximum power. For circulating the con- 
densers there are four Drysdale pumps, driven 
by 50 h.p. motors, each of 8500 gallons-per- 
minute capacity against a 25ft head. The 
capacity of the condensate wells allows for 
fluctuations in the flow of feed water in the 
circuit. Closed-feed controllers allow additional 
water to be drawn from the feed tank should 





Self-contained 1200kW d.c. generator, turbine driven through epicyclic 
reduction gearing 


there be a sudden demand by the feed pumps, 
and conversely excess water is discharged through 
overflow valves to the feed tank. 

Four 115,000/150,000 lb-per-hour Weir ex- 
traction pumps, two service and two standby, 
handle the condensate and are able to deliver 
against a 30ft head. The condensate passes 
through two three-stage air ejectors and two 
glands condenser, each capable of dealing with 
92,000/118,000 lb of feed per hour. There is one 
drain cooler, the vacuum in which is maintained 
by a single-stage twin element air ejector. From 
the glands condenser the condensate passes to a 
combined Lp. heater and ‘drain cooler, which 
can raise 260,000 lb per hour from 91 deg. to 
116 deg. Fah, and this quantity of feed is raised 
from 116 deg. to 236 deg. Fah. in the feed water 
heater, which uses steam at 36 lb per square inch 
and 490 deg. Fah. The feed water is handled by 
a seven-throw reciprocating ram pump, turbine 
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Engine-room control board 


driven through double reduction gearing, which 
has a capacity of 220,000 1b to 300,000 Ib per 
hour against a pressure of 830 lb per square inch. 
Two standby turbine-driven four-stage centri- 
fugal feed pumps of similar rating are also 
installed. Bled steam for the feed heater and 
air ejector is taken from the outlet of the tenth 
stage of the i.p. turbines and drains from the 
feed heater are Jed to the main drain cooler flash 
chamber. 

A Weir single effect evaporating and distilling 
plant, rated to produce 130 tons of distilled 
water per day, is fitted and the plant includes an 
evaporator distilling con- 
denser of 900 square 
feet, a condensate cir- 
culated distiller, a feed 
water preheater, a dis- 
tiller water cooler, a 
single-stage air ejector, 
a 25-gallon chemical 
injection tank, a brine 
extraction pump with a 
capacity of 1250 gallons- 
per-hour of brine plus 
a similar quantity of 
diluting water, a feed 
pump of 2500 gallons- 
per-hour capacity, a feed 
water extraction pump 
rated at 1250 gallons per 
hour against a 30ft head 
and a feed water filter 
able to deal with 1250 
gallons per hour. 

Insulation work 
throughout the machin- 
ery spaces was the re- 
sponsibility of Newalls 
Insulation Company, 
Ltd., and the company’s 
products have been ap- 
plied to the turbines, 
boiler drums, boiler 
uptakes and induced 
draught fan casings, 
Steam and exhaust 
piping and ventilation trunking. 


AUXILIARIES AND ELECTRICAL GENERATORS 


Drysdale and Co., Ltd., supplied most of 
the auxiliary machinery, which is electrically 
driven, the motors being mainly of Laurence 
Scott manufacture. In addition to the main 
circulating and lubricating oil pumps, the com- 
pany provided two oil fuel transfer pumps, 
one diesel oil transfer pump, two sanitary 
pumps, and one bilge and ballast pump, all 
rated to deliver 200 tons per hour against a 120ft. 
head, two cooling water pumps of 250 tons per 
hour against a head of 200ft, two fresh water 
pumps for the “‘ Pneupress”’ system of 39 tons per 
hour capacity against a head of 205ft, two hot 
fresh water pumps, one diesel lubricating oil 
pump and an oily ballast pump. There are also 
a Worthington Simpson 200/100 tons-per-hour 








THE ENGINEER 


GENERAL ARRANGEMENT OF ENGINE-ROOM OF “EMPRESS OF BRITAIN ” 
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submersible emergency fire and bilge pump, and 
a general service pump and a _Carruthers 
fresh water transfer pump able to deliver 75 tons 
per hour against a °‘50ft-lead. Other items of 
equipment include a “Comyn” oily water 
separator, two Alfa-Laval diesel oil purifiers, two 
Reavell auxiliary air compressors, an “ Arca” 
reducing valve air compressor rated to deliver 
g.2 cubic feet of air per minute at 40/60 Ib per 
square inch, and two Royles 500 gallon capacity 
calorifiers, each having a duty of raising 3500 
gallons of water per hour from 50 deg. to 150 deg. 
Fah. using steam at 50lb per square inch, 
together with two 15 gallons per minute “ Wee- 
Mac” circulating pumps. 

Fire protection is afforded by a Pyrene CO, 
total flood system: before any CO, is intro- 
duced to boiler-room or auxiliary machinery 
room a warning system is set into operation and 
all ventilating fans, boiler fans, main and 
auxiliary Oil fuel units and oil fuel transfer 
pumps are automatically stopped. Other fire- 
fighting equipment includes portable foam 
extinguishers, and portable CO, extinguishers, 
and throughout the machinery spaces there are 
hose connections to the ship’s fire main. 

The demand for electrical power by the 
auxiliary and deck machinery and by the heating, 
lighting. cooking and other ship’s services is met 
by two 1200kW self-contained d.c. turbo- 
generators and three SOOkW diesel-driven gene- 
rators, all constructed by W. H. Allen, Sons and 
Co., Ltd. Both turbo-generators, one of which 
is illustrated on page 527, have a normal full- 
load output of 1200kW and an overload capacity 
of 25 per cent for two hours. Steam is supplied 
at 6001b per square inch gauge and 850 deg. 
Fah., and each turbine is mounted on its own 
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surface condenser, designed to give a vacuum 
of 28-3in with the cooling sea water at 70 deg. 
Fah. There is a condensate extraction pump, air 
ejector, lubricating oil pump and cooler. The 
turbines run at 7000 r.p.m. and drive the 225V 
d.c. generators, which are compound wound and 
have a single pedestal bearing, at 600 r.p.m. 
through Allen-Stoeckicht double helical, planetary 
epicyclic reduction gearing. Each SO0kW, 
225V d.c. generator is driven by a 755 b.h.p., 
two-stroke diesel engine, having six cylinders of 
290mm diameter by 470mm stroke at 350 r.p.m. 
The main switchboard is separated from the 
auxiliary machinery space by a glazed division 
and was supplied by Whipp and Bourne, Lid. 
Main engine-room and boiler-room auxiliaries 
are Operated by remote’ push button control, 
and the Brookhirst contactor gear is mounted 
as a continuation of the main switchboard. 
For emergency purposes there are installed in 
a room at the aft end of “ B ” deck two Campbell 
and Isherwood 100kW generators, each being 
driven at 1000 r.p.m. by a six-cylinder, four- 
stroke National diesel engine of -165 b.h.p. 
Radiator cooling is fitted and there are three 
methods of starting, namely, by compressed air, 
by Berger handraulic, and, should there be a 
mains failure, by automatic electric equipment. 
This consists of two Nife batteries of twenty 
heavy-duty, low-resistance cells having a capacity 
of 235Ah. Other Nife batteries include one of 
200 heavy-duty, low-resistance cells of 235Ah 
capacity, which in an emergency can supply 
230A for thirty minutes for lighting and for 
operating the seventeen 2 h.p. motors which close 
the watertight doors, four batteries operate 
various low-pressure service and two more 
supply current for the electric fire alarms. 


Institution of Water Engineers 


[st week, the Institution of Water Engineers 
held its sixty-first summer general meeting at 
Great Malvern, in Worcestershire. On Wednes- 
day, May 9th, the new president, Mr. F. H. 
Bullock (engineer and manager of the East 
Worcestershire Waterworks Company) delivered 
his address, and the papers of the meeting were 
then discussed. The meeting continued on 
Thursday and Friday with visits to works in 
neighbouring areas. 

As the meeting included celebration of the 
Institution’s diamond jubilee, a brief note on its 
development over the past sixty years may be of 
interest. The Institution was established in 
1896, originally as the British Association of 
Waterworks Engineers, as a result of the efforts 
of Mr. D. M. F. Gaskin, then water engineer of 
Nottingham, who became its first president. 
During the first year he was able to announce a 
membership of 130. The Association grew 
steadily during the Edwardian era, and in 1911 
was incorporated as a company limited by 
guarantee, under the name of “ The Institution 
of Water Engineers.” The Scottish section was 
launched in 1920, and in 1943 the Northern, 
Midland, South-Eastern and South-Western 
sections were formed. In 1948 the first (and so 
far the only) special section—Land Drainage— 
was established. At December 31, 1955, the 
Institution’s total membership was 1629, including 
434 members and 913 associate members. 

In his presidential address Mr. Bullock asserted 
that water was the country’s principal raw mate- 
rial, with water supply its key industry. He 
thought that the public would be better served if 
the price of water, almost always less than the 
equivalent of 6d. per ton, were not deliberately 
kept at such a low figure ; quantity, quality (in 
particular hardness), pressure and reliability could 
be improved, but only if the price were paid. Of 
the many problems confronting the water industry, 
he singled out for special mention (i) the elimina- 
tion of leakage and waste, (ii) the complete preven- 
tion of frozen pipes and fittings, (iii) rationalisa- 
tion, (iv) the reduction of pipe friction, (v) 
the replenishment of aquifers, (vi) automatic 
stabilisation of pressure, and (vii) flood control. 

At the technical sessions following the presi- 
dential address, two papers were presented, 
namely, “‘ The Water Engineer in Management,” 
by Mr. Delwyn G. Davies, and “ Automatic 





Operation of Waterworks Plant.” This second 
paper was, in fact, a symposium with an introduc- 
tion and general survey by Mr. H. R. Lupton, 
and three more specific contributions, “ Auto- 
matic Booster Pumping : General Principles.” 
by Mr. B. W. Davies ; “‘ Operation and Main- 
tenance of Automatic Pumping Plant,” by Mr. 
G. W. Fuller, and ‘“ Automatic Control at 
Castle Hill Booster Station, Cambridge Uni- 
versity and Town Waterworks Company,” by 
Mr. W. Grant Gibson. In the remaining part 
of this article, we have abstracted from the last- 
named paper a description of the installation at 
Cambridge and its method of control, which will 
give an idea of the type of automatic control 
problem discussed at the meeting. 


CasTLeE HILL Booster STATION 


A request by the Ramsey and St. Ives Joint 
Water Board for a bulk supply of water from the 
Cambridge University and Town Waterworks 
Company met with sympathetic response and 
an agreement provided for an initial quantity of 
250,000 g.p.d.—with the possibility of an increase 
to 500,000 g.p.d. at a later date—to be delivered 
to the Board’s water tower at Bluntisham, which 
has a T.W.L. of 185ft A.O.D. and is situated 
some 124 miles to the north-north-west of 
Cambridge. The supply is via the company’s 
electrically operated booster station at Castle 
Hill, which is to be re-equipped for the purpose. 
Because, as originally installed, the pumps at 
Castle Hill were fed from, and delivered straight 
into, the distribution systems, they had to deal 
with wide variations in quantity and pressure. 
In consequence, the power taken by them was 
subject to wide variation. The imposition of 
the bulk supply on to the original conditions 
accentuates these features. 

The two conditions to be met by the new plant 
at Castle Hill are : (1) adequate pressure is to 
be maintained over the boost area, which is of a 
scattered nature ; (2) the water tower at Bluntis- 
ham is to be kept supplied at an initial rate not 
exceeding 12,500 g.p.h. (a nominal 250,000 
g.p.d.) with the possibility of an increase to 
25,000 g.p.h. (a nominal 500,000 g.p.d.) at some 
later date. 

It was essential that the new plant should be 
similar to the plant it replaced by being com- 
pletely automatic. So far as the main boost area 
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was concerned, completely automatic operation 
could easily be accomplished by some form of 
pressure control. For the Bluntisham supply, 
as flow into the tower is to be under the control 
of a float-operated inlet valve, a form of flow 
control appeared reasonable. Both types of 
control had to be combined, but before an 
arrangement could be devised, the type and 
character of the pumping plant and of the electric 
drive had to be established. 

Large variations in flow are met most efficiently 
by the use of multiple pumping units operated 
in parallel, units being cut in as the flow increases 
and cut out as it decreases. To meet flow 
variations in a reasonable way, it was decided 
to install three working units, plus one standby 
unit, each one having a maximum output of 
30,000 g.p.h. 

The large variations of power absorbed by the 
plant necessitated a careful investigation of 
the relative merits of fixed and variable-speed 
drives. Estimates were made of capital and 
running costs for both types, and it was found 
that the advantage lay with variable speed. 
Although the estimated financial advantage was 
not large, the operating advantages were great 
and its choice was fully justified. Having 
decided on variable speed, the fluctuations in 
the head requirements can be easily met by 
adjusting speed. 

The method by which speed variation could 
be obtained next came under consideration, 
and, of the available methods only two appeared 
worthy of detailed attention : (a) direct current, 
and (5b) some form of alternating current com- 
mutator motor, with the induction-regulated 
machine a probable favourite. To settle the 
question in the most advantageous way, the 
specification permitted tenders for any type of 
variable-speed drive, the final decision being 
made on economic grounds. 

Brief Description of the New Plant.—The new 
pumping plant consists of four identical units, 
each with a maximum output of 30,000 g.p.h. 
against 140ft head of water. The pumps are 
horizontal split-casing machines with one double- 
entry impeller, and are directly coupled to 
induction-regulated a.c. commutator motors 
having a continuously rated output of 35 b.h.p. at 
1700 r.p.m. Plant performances at the three 
specified duties are set out in the table. Protective 


TaBLe —Plant Performances at Specified Duties. 














Specified duty Units A B € 
Quantity (each) ...| G.p.h. | 17,500 25,000 30,000 
WN case ie, idee Feet 35 80 140 
Water horsepower | W.h.p. 3-09 10-1 21-2 
Speed (approx.) ...| R.p.m. 865 1,500 1,700 
Pump efficiency ...| Per 74 74-5 74 

cent 
Brake horsepower | B.h.p. 4-18 13-6 28-7 
Efficiency of motor} Per 56 76-3 79-3 
with regulator cent 
Kilowatts input .... kW 5-56 13-3 27-0 
kW per w.h.p.-hr =_ 1-80 1-32 1-27 











gear includes no-volt, phase-failure, low suction- 
pressure, and excess delivery-pressure cut-outs. 
Duty change-over of all four pumps is effected 
by multi-pin plugs and sockets with relay units. 

The equipment provided at the Bluntisham 
water tower consists of an 8in diameter electrically 
operated sluice valve, opened and closed accord- 
ing to the level of water in the tower, and a flow 
controller capable of being set to any required 
flow between its limits of 6000 and 28,000 g.p.h. 

Basic Control System—Two fundamental 
controls are required : (1) A loss of head over 
the boost area is to produce a compensatory 
rise in pump speed, and vice versa; (2) an 
increase in the rate of flow to the Bluntisham 
tower is to produce a compensatory rise in pump 
speed, and vice versa. 

Both the above-mentioned controls are to be 
combined so as to actuate the speed control gear 
by one instrument or mechanism. The illustra- 
tion shows diagrammatically the fundamental 
principles of the control system. The differential 
pressure producer (in fact a “ Dall” tube) is 
inserted in the 12in diameter delivery main at a 
point beyond the last take-off to the boost area, 
so that it deals solely with the flow to Bluntisham. 

The modus operandi is as follows. In the 
event of a decrease of pressure in the boost area, 
but with a constant demand at Bluntisham, the 
pressure in cylinder A falls and the spring moves 
the piston downwards. The reduction of pressure 
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reduces somewhat the flow to Bluntisham 
(though temporarily only, because of the action 
of the constant-flow valve at the water tower), 
so that, the differential head being correspond- 
ingly reduced, piston B also moves downwards 
under its control spring. The amount of move- 
ment of B is much smaller than that of A, with 
the result that contact F is made, an increase in 
pump speed is effected, and pressure restored, 
at which point contact Fis broken. Again, with 
conditions in the boost area stable, but with 
the water level in the Bluntisham tower having 
fallen to its preset minimum, the inlet valve 
opens and flow to Bluntisham commences. A 
differential pressure is produced by flow through 
the “Dall” tube. Such pressure acts on the 
under-surface of the piston in cylinder B and 
moves that piston upwards. At the same time, 


Leads to Servo-motors 








flow to Bluntisham tends to reduce the pressure 
in the boost area, pressure in cylinder A tends 
to fall, and piston A tends to move downwards. 
Once again contact F is made, and pump speed is 
increased. It is obvious that the reverse of the 
above conditions and sequences will occur, and 
that they may also exist in combination. 

Actual Control System.—In the actual control 
system, starting and stopping of pumping is 
done by a pressure-control relay connected to 
the suction main. This ensures stability because 
a pressure which falls low enough to start the 
plant is further lowered when pumping starts, 
and, conversely, pressure rises when it is shut 
down. Speed control, as already stated, is 
effected by a combination of pressure and flow. 
An electronic pressure-repeater takes delivery 
pressure and, by means of a torque-balancing 
device, regulates the current (direct) passing 
through its coil so as just to balance the torque 
exerted by the gauge. This current is propor- 
tional to the pressure and is, within wide limits, 
unaffected by variations in voltage or frequency 
of the supply. 

A similar repeater converts into a proportional 
direct electric current the differential head 
generated by a “‘ Dall” tube on the 12in supply 
main to Bluntisham some 450 yards “ down- 
stream” of the station. This second current, 
having been scaled to be proportional to the 
head loss along the length of the main (which is 
nearly proportional to that generated by the 
“ Dall ” tube), the current outputs from the two 
transmitters are differentially connected, and the 
algebraic sum of the two are passed to the 
pressure/fiow control relay. The reason for the 
differential connection is that, whereas an increase 
in pressure calls for a reduction in speed, an 
increase in flow demands an increase in speed to 
give the extra head necessary to force such 
increased flow through the long main to Bluntis- 
ham. Thus, the hydro-mechanical basic control 
system illustrated has been replaced by an 
analogous hydro-electrical system. 

So far the working of the speed control has 
been described as though the duty were to be 
carried out by a single variable-speed unit. 
Actually, as already mentioned, only the lowest 
duties are to be performed by a single unit, a 
second and, for the greatest loads, a third set 
being called into action. Thus, pump speed (with 
one unit only running) having been increased 
by the pressure/flow control to a predetermined 
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point—generally that at which pump efficiency 
has fallen to the permissible minimum—the 
second unit is started by a limit switch (adjustable) 
on the speed-control regulator of the first. The 
speed of the second unit is then automatically 
adjusted, by means of a differential wattmeter 
relay, so that it shall take the same power as the 
first unit, the speed of which is still controlled 
by the pressure/flow device. Thus, the pair of 
units is automatically controlled to give the 
required output, the speed being, of course, 
rather lower than when the same load was being 
carried by a single unit. If the demand continues 
to rise at a predetermined speed a third unit is 
started, its speed also being adjusted, by its 
differential wattmeter relay, so that it shall 
absorb the same amount of power as the first 
unit which itself is still controlled by the pressure/ 
flow device. By these means the whole output 
matches the demand with the load divided equally 
between the three units. Stopping of the third 
and second units is correspondingly effected 
when the speed of the combination falls to pre- 
determined points which, to achieve stability, 
are lower than the corresponding starting 
speeds. 

The maintenance of stable control and of 
smooth hydraulic conditions receives consider- 
able assistance from the retention of the original 
air vessel—some 650 cubic feet total capacity— 
on the station delivery main. The control 
system as described is the outcome of close col- 
laboration between Mr. H. R. Lupton and the 
author of the paper, on the one hand, and the 
representatives of Hathorn, Davey and Co., Ltd., 
and Evershed and Vignoles, Ltd., on the other. 





British Microwave Television Link 
in Ontario 

THE terminal and repeater equipment for a 
120-mile microwave television link in Ontario, 
between London and Windsor, has been supplied 
by The General Electric Company, Ltd., of 
England. This link, which forms part of the 
Canadian inter-city television network, was 
supplied to the Communication Departments of 
the Canadian National Railway and the Canadian 
Pacific Railway, the main contractor being the 
Canadian General Electric Company, Ltd. The 
installation provides two reversible television 
channels and carries 525-line pictures. 

The link is 120 miles long and incorporates 
four repeater stations at Dutton, Duart, Rhodes 
and i nm. The aerial paths range from 
18-1 to 26-4 miles, and the route is overland 
throughout, though it is bordered on the south 
by Lake Erie and on the north, in part, by Lake 
St. Clair. Because the terrain is almost completely 
flat the aerial towers are higher than would have 
been necessary in an average countryside where 
prominent points could have been used to site 
the towers. The aerial heights vary from 151ft 
to 234ft. First Fresnel Zone clearance, based on 


4/3 true earth’s radius, is provided on all five 


sections, so that free-space attenuation between 
adjacent aerials can be assumed to be the normal 
condition. We learn that subsequent tests 
proved this assumption to have been justified. 

The following table gives a brief summary 
of the “ S.P.0.5551 ” equipment as used for this 
application :— 


Type of modulation ... ... ... ... 
Transmitted frequencies 


Frequency 

Within the 1700 to 2300 
Mc/s band 

Transmitter output power Ageroeieneasly 2W 

Transmitter ses see eee see 6 Mess peak-to-peak 

Baseband width (for above deviation) re eg than 4-5 Mc/s 


Receiver noise factor 


Frequency stability 


A substantial fading margin had to be allowed 
for when planning the layout of the system 
because poor propagation conditions can be 
expected at certain times of the year, owing to 
the terrain and the extreme weather conditions. 
Precautions are also taken against the possibility 
of the equipment receiving signals from a more 
distant transmitter, under abnormal propagation 
conditions, in addition to the signals that it is 
intended to receive. To eliminate this “* over- 
shoot reception,” the ratio of the wanted to the 
unwanted signal must be relatively large—at 
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least 30 db., and preferably in excess of 40 gh 
even under adverse propagation conditions, 

This has been allowed for throughout. Fo; 
example, in the Leamington-Dutton section 
which is the most liable to overshvot reception’ 
the interfering signal and the desired signal ap. 
in space quadrature. This ensures that if a free. 
space path exists for both the desired and the 
interfering signal, the latter will be attenuated 
by at least 65 db. more than the former, thys 
giving entirely adequate protection. Even if 
in exceptionally abnormal conditions, the desired 
signal fades 22 db. when a free-space path exists 
for the interfering signal, adequate protection 
will still exist, since the level of the received 
interfering signal will be at least 43 db. below 
that of the desired signal. 

Both terminal and the repeater equipments are 
accommodated on racks 9ft high, 1ft 84in wide 
and 84in deep, which can be mounted either side. 
by-side or back-to-back. The equipment js 
mounted on panels which slide into guides fitted 
on the inside edges of the rack. The panels are 
fitted with dust covers, which lie virtually flush 
with the front of the racks. 

Two such racks carry the terminal transmitter, 
The incoming video signal is amplified and d.c. 
restored in the input monitoring panel before 
passing to the frequency-modulator stage. The 
frequency corresponding to the bottom of the 
synchronising pulses is held within the correct 
working range for the equipment by applying 
automatic frequency control to the modulator, 

The frequency-modulated signal, with a mean 
frequency of 60 Mc/s, is passed through a wide- 
band amplifier, and applied to a high-level 
frequency changer. One sideband of the 
frequency-changing process forms the frequency 
band it is desired to transmit. This sideband 
is selected by a u.h.f. bandpass filter and passes 
through a three-stage amplifier and a u.hf. 
change-over switch to the aerial feeder system. 

Two racks are also used to house the terminai 
receiver, which is a single superheterodyne. The 
incoming signal from. the aerial feeder system 
passes via the u.h.f. changeover switch and a 
bandpass filter, to the receiving mixer, which 
uses a silicon crystal. The output of a local 
oscillator of the same kind as that used in the 
transmitter to provide the carrier driver is mixed 
with the signal to produce an intermediate- 
frequency band centred on 60 Mc/s. 

The wideband i.f. signal is amplified in two 
amplifiers, each having automatic gain control, 
and is fed to the television demodulator. This 
demodulator incorporates wideband amplifying 
and limiting stages, feeding a discriminator 
having two tuned circuits, each circuit being 
driven by a separate amplifier. The video output 
from the discriminator is amplified in a multi- 
stage video amplifier in which the d.c. component 
of the signal is restored. 

The repeaters are accommodated in two racks. 
The circuits are similar to those already described 
for the r.f. and if. portions of the terminal 
transmitter and receiver. The connection between 
the transmitter and receiver is made at the inter- 
mediate frequency of 60 Mc/s. The frequency 
shift process employed is such that any drift in 
the u.h.f. oscillator frequency at the repeater is 
cancelled out before retransmission. The 
frequency stability of the outgoing signal depends 
only on those of the incoming signal and the 
shift-frequency generator, the latter employing 
crystal-controlled oscillator. A frequency shift 
of 72 Mc/s is used at repeaters. 

The aerials consist of 12ft diameter spun- 
aluminium paraboloids of revolution, excited 
by waveguide launching units located at the 
focus ; the launching unit provides for vertical 
and horizontal polarisation. One direction of 
polarisation is used for one reversible link and 
the other for the other reversible link. 

A “no-break ” diesel alternator motor set 
is installed at the repeater stations to provide 
standby power supplies. The radio equipment 
is fed from a three-phase alternator run from a 
wound-rotor induction motor. The alternator 
runs on the same shaft as a large flywheel, and a 
clutch connects it with a diesel engine. On failure 
of the mains power supply, the diesel starts up 
immediately. When the diesel engine has run 
up to the correct operating speed it takes over 
the load through the clutch, the flywheel carrying 
the load during the interim period. 
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Testing of Gas Turbines 


Stee production of numerous examples of the 
Ruston “TA” gas turbo-alternator, for 
applications involving the consumption of a 
variety of fuels, has imposed upon Ruston and 
Hornsby, Ltd., the need to carry out extensive 
testing of these units. An account of the proving 
of an early unit to burn natural gas was con- 
tained in our issue of June 4, 1954, page 832. 
This test involved the carriage of bottled sewage 
gas from Middlesex to Lincoln, and even a 
short run on this fuel was an expensive under- 
taking. The commencement of bulk importation 
of liquefied petroleum gas into this country, 
however, offered the possibility of storing large 
quantities of fuel, which by suitable dilution 
with air could represent any of the gaseous fuels 
the turbines might be called upon to burn. 
The desire to carry out development programmes 
on diverse fuels, as well as to test one fresh pro- 
duction turbine roughly every fortnight, has 
led to the construction of a new building in which 
six units can be installed at any time. 

A general view of the test beds is afforded by 
Fig. 2. The turbine beyond the immediate fore- 
ground is coupled to a dynamometer; those in 
the background are fitted with 1500 r.p.m. 
alternators. When we visited this facility 


recently, the sixth bay, at the nearest end of the 
building, had a turbine installed on a 17ft high 
gallery, the floor space being occupied by a 
great circular heat exchanger, with tubes about 
din in diameter, to offer the possibility of cleaning. 
Each of these bays is 16ft 6in wide and at the 
far end the width of a further pair is left as clear 





which stores |.p.g. in two drums, accepting a 
total of 25 tons. These pressure vessels can be 
seen in Fig. 1, together with one of the road 
tankers which supply them. A typical vehicle, 
such as the “Monarch” illustrated, carries 
1800 gallons at about 120 Ib per square inch : 
a pump driven from the propulsion engine 
— the fluid to storage through flexible 
oses. 

Each vessel is provided with four relief valves, 
any two of which have adequate capacity to 
protect it. A contents gauge is fitted, and during 
filling an ullage pipe indicates the maximum 
permissible liquid level. Audible warning of 
over-filling is a proposed addition. All pipe 
lines to the tanks have non-return valves and 
excess flow valves, the latter closing automatically 
when a dangerous quantity passes, as in the 
event of a pipe rupture. In operation, L.p.g. 
is delivered by a pneu- 
matic control valve 
which maintains the 
liquid level in a steam- 
heated evaporator : the 
vapour delivery is throt- 
tled, by twin reducing 
valves, to a constant 
pressure of 150 lb per 
square inch gauge. 

Two twin - cylinder, 
two-stage, water-cooled 
air compressors supply 
high-pressure air, which, 
after passing through 
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constant low pressure and burnt in a “ Sigma ” 
recording B.Th.U. meter. 

Propane air mixtures are non-explosive between 
wide limits. Should the mixture quality vary, 
however, the system is protected from within 
the B.Th.U. meter by an instrument provided 
with adjustable maximum and minimum con- 
tacts. If a contact is made, a relay causes the 
alarm horn to sound and solenoid valves open. 
These blow down instrument air pressure to the 
gas and air control valves, which will close, 
interrupting the flow to the mixing point. 

The principal risk within the building is a 
gas leak which could collect in the service trench 
network and form an explosive mixture. To 
counter this, ducting with spaced inlet grills is 
being provided in the trenches and attached to a 
centrifugal fan. Air is extracted at high velocity 
from the trenches and discharged above the 
building from a vertical stack, and any leakage 
of gas so entrained will be by a meter 
placed adjacent to the fan. A portable leak 
detector is supplied to check for gas concentra- 
tion when coupling up or dismantling turbines. 
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Figs. 1 and 2—(Left) Liquid propane is delivered in pressurised tankers and transferred to bulk storage by the vehicle’s pump. (Right) Five turbo- 


space. Prominent in the illustration are the 
exhaust ducts : these connect to six permanent 
vertical stacks outside the building which are 
made of mild steel, and various heat-resisting 
finishes are being tried for them. On the left 
side of the house, individual air filters for the 
engines are carried at ceiling level, aspirating 
from outside the building, and below each a 
metering venturi and silencer leads to the 
compressor intake. High on each intake duct 
is an oil tank providing an emergency gravity 
feed. 

The building generally is clad externally with 
aluminium, while the interior is extensively lined 
with Burgess tiles, affording thermal and acoustic 
insulation. These lessen reverberation within 
the shop and result in improved working con- 
ditions. Fuel, water, compressed air and elec- 
tricity are led through trenches below ground 
level. 

One turbine at a time can be run on gaseous 
fuel, of calorific value between 600 and 1200 
B.Th.U. per cubic foot. This is provided from a 
plant at some distance from the test house 





alternators installed in the test building 


after-coolers, is delivered with the propane gas 
to the test shop. The air and propane lines 
run together, steam traced and insulated, to 
maintain a uniform temperature difference at 
the mixing station. 

The mixing station consists of a pneumatically- 
operated automatic ratio control system with a 
rapid response to load variations. The air- 
operated controllers work on the principle of 
constant differential pressure across pneumatic 
control valves in such a way that, at each 
moment, both valves move an equal percentage 
of their stroke. The cone of each valve is shaped 
to obtain direct proportionality between valve 
position and valve throughput down to approxi- 
mately 5 per cent of the maximum flow. If the 
rate of consumption should fall below this 
value a blow-off line to atmosphere will open, 
blowing off gas until flow is once more stable. 
The gas and air, after having passed through the 
control valves, are mixed in a tee and the mixture 
is piped through an insulated, steam-traced line 
to the turbine test beds. 

A sample of the mixture is reduced to a 


The propane gas is odourised, and excep- 
tionally small quantities in the air can be detected, 
but to counter fire risk, portable chemical dry- 
powder fire extinguishers are available at each 
engine bed. It is particularly important to stop 
a leak or shut off the plant to prevent explosive 
conditions arising and an emergency drill has 
been designed to this end. Should a fire or 
serious leakage occur, emergency buttons in the 
shop will set in operation a sequence which will 
sound an alarm, shut down compressed air and 
steam supplies, and isolate electricity from a 
predetermined zone in the works. 

In addition to observing the operation of the 
gas plant and test house, we were able to see a 
number of Ruston turbines running on various 
duties. In the works power station, the original 
3 C.T. engine, without heat exchanger, was 
burning boiler oil on additive trials : this engine 
has been in regular operation since 1949. While 
the first set ordered by the Air Ministry is now 
installed at a Maintenance Unit at Quedgeley, 
the second and third were still at the makers, 
One was used to demonstrate its ability to start 
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automatically when the mains electricity supply 
was severed, and to stand, by virtue of blow-off 
valves operated by an overspeed detector, sudden 
unloading : flame extinction was simulated to 
shut down the’set. The other was running with 
plate-type Heat Exchangers recuperators of 
75 per cent thermal ratio fitted in each exhaust 
duct. We learn that the turbo-alternator at the 
A.G.LP. refinery (page 124 of this volume) has 
already accumulated 6000 hours’ running. 


CONTRACTORS 


The contractors and suppliers were as follows : 

Turbine test building: structural steelwork, 
H. Smith, Ltd., Winsford, Cheshire; roofing, 
W. Briggs and Sons, Ltd., Leicester; glazing, 
W. H. Heywood and Co., Ltd., Huddersfield ; wall 
cladding, Northern Aluminium Company, Aldwych, 
W.C.2 ; acoustic lining, Burgess Products and Co., 
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Ltd., Hinckley, Leicester ; foundations and floors, 
The Winton Construction Company, Louth ; over- 
head crane, S. H. Heywood and Co., Ltd., Reddish, 
Stockport ; jib cranes, Herbert Morris, Ltd., Lough- 
borough ; heating, G. N. Haden and Sons, 
Ltd., Lincoln ; piped services and electrical con- 
tracting, Matthew Hall and Co., Ltd., London, 
N.W.1; trench ventilation, Keith Blackman, Ltd., 
Mill Mead Road, Tottenham, N.17. 

Propane air plant: designers and main contrac- 
tors, Comprimo N.V., Amsterdam, C.; pipework, 
Matthew Hall and Co., Ltd., London, N.W.1; air 
compressors, Holman Bros., Ltd., Camborne ; 
B.Th.U. meter, Sigma Instrument Company, Ltd., 
Letchworth ; instruments, Short and Mason, Ltd., 
Walthamstow, E.17 ; pressure control valves, Fisher 
Governor Company, Ltd., Lewisham, S.E.13 ; 
evaporator and level controller, Crosby Valve and 
Eng. Company, Ltd., Wembley, Middlesex ; drencher 
spray, Mather and Platt, Ltd., Manchester. 10. 





Exhibition of the Physical Society 


No. II—( Concluded from page 489, May \\th) 


T= Physical Society Exhibition, which 
occupied the Old and New Horticultural 
Halls, closed yesterday. We continue our 
description of some exhibits below. 


Exco ELECTRONICS, LTD. 

Demonstrations were given of the “ Strobo- 
graph ” illustrated, which is sensitive to signals of 
up to 100 Mc/s and records in the form of a 
trace on paper. This is achieved by adopting 
the stroboscope principle, demonstrated by this 
firm last year on an experimental recording 
oscillograph, whereby the picture is synthesised 
over a large number of cycles. The position of 
the recording pen is monitored and fed back 
through a calibrated attenuator, which acts as 
the sensitivity control, to the input, where it is 
compared with the voltage under observation 
during the strobe pulse. This pulse can be of 
duration ‘1-3 milli-microseconds. The pen is 
then driven by a servo motor to annul whatever 
difference may exist. The voltage calibration 
depends only on the monitor and attenuator, 
and an important feature is that the d.c. level of 
the recording is consistent, so that different 
waveforms can be supe . The position, 
in time, of the strobe pulse is governed by the 








Fig. 5—This oscillograph records on graph paper 
with a ball-point pen—Ekco 


displacement of the plotting table, which is 
driven by a handwheel. Alternatively, the hand- 
wheel may drive only the pulse delay control, and 
the table be slaved to another input signal, 
which is also strobed. The stroboscope can follow 
events repeating at from 50 c/s to 15 ke/s, or 
by sampling every, say, eighth cycle, up to 


100 kc/s. As mentioned above, the amplifier 
will handle components up to 100 Mc/s. The 
voltage scale may range from 0-5V to SOV 
per inch, and the time scale from one-tenth 
microsecond to 2 milliseconds per inch. We 
have studied examples of the recordings of 
this instrument; they are clear and well 
defined, the waviness associated with the point- 
by-point control of the pen being only of the 
order of the thickness of the ball-point trace. 
It is expected that single and double-channel 
versions will be put into production. 


FAROL RESEARCH ENGINEERS, LTD. 


The exhibit on this stand was the Weissenberg 
rheogoniometer, evolved to elucidate the so- 
called “‘ anomalies” in the behaviour of real 
fluids. The model illustrated was designed by Mr. 
J. E. Roberts and has a greater range of straining 
actions than previous models. It can test such 
materials as rayon, plastics, lubricants, rubber, 
printing ink, paint, adhesives, gelatine soap, 
cosmetics, dough and dairy products. The 
testing methods are mainly of torsional shear ; 
in routine testing, as for production control, two 
properties, the apparent viscosity and the 
apparent elasticity, are readily measured. For 
research purposes it is possible to approach a 
complete characterisation of the material in 
respect of all its shear properties. The makers 
strongly recommend a technique employing 
vibrational experiments over a range of fre- 
quencies and amplitudes, on the grounds that : 

(i) It causes a minimum of disturbance to the 
colloidal and chemical structure of the material in 
its initial state. It is even possible to characterise 
in this way structures which are highly thixo- 
tropic and unstable under steady shearing move- 
ments (such as clay suspensions in water), 
because they remain stable in torsional vibrations 
over a wide range of frequencies provided the 
amplitude of strain is sufficiently small. 

(ii) It allows an exact thermo-dynamical inter- 
pretation of the results, as the work can be 
divided clearly into two parts, one completely 
reversible and elastic, the other completely 
irreversible and viscous. 

(iii) It provides a common base for the com- 
parison of structures of different types and con- 
sistencies—solid, liquid and intermediate—as it 
is equally applicable to all of them. 

This model allows a vibrational analysis to be 
made on a material in a state of steady shear, 
which is useful in the case of strongly dilatant 
materials. An electro-magnetic clutch allows 
experiments to be made in as little as 0-1 second, 
which is valuable in dealing with particularly 
temperature-sensitive substances. 

The instrument must be situated in a thermo- 
statically controlled room or box ; it consists 
of a vertical, high precision slide, which locates 
(in two sliding mountings at the top and bottom) 
the axis of the torque and the gap for the material 
under test to the required high degree of accuracy. 
The material under test is held in a gap A between 
two. boundary members. The lower member is 
connected to the drive and allowed to rotate in 
the bearings B and B1 of the bottom mounting. 
The upper member is statically clamped to the 
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top mounting and can be moved up and down the 
axis for an exact control of the gap size. The 
two:'members have preferentially the form of a 
flat plate and a nearly flat cone, which ensures for 
all points throughout the conical gap a practically 
constant rate of shear, plus or minus 2 per cent. 
Various other forms can be provided for the two 
members, such as a pair of flat plates, concentric 
cylinders or cones with the same or slightly 
different cone angles. For most experiments it is 
convenient to use members made of light alloy, 
but for certain special purposes it is necessary 
to use as the upper member a glass head 
R with a row of capillary gauges along one 
diameter. 

The lower cone can be given one of four kinds 
of motion :— 

(i) A unidirectional rotation at a steady rate ; 

(ii) An oscillatory harmonic motion of pre- 
determined amplitude and frequency ; 

ys A motion obtained by superimposing (ii) 
on (i) ; 

(iv) A predetermined acceleration or decelera- 
tion of any of the above states of motion. 

Type (i) is provided by a one-sixth h.p. d.c. 
motor through a 1:1, 1:10, 1: 100 gearbox 
and an electro-magnetic clutch. The gearbox 
is designed so that the helical gears are con- 
tinuously in mesh ; an exact ratio is not obtained, 
so as to precess the gears. The drive is taken off 
by dog clutches, whilst the magnetic clutch may 
be operated quickly by discharging condensers 
into it, or at slower rates by switching in preset 
resistors. The gearbox, coupled with a voltage 
regulator, gives a range of platen speeds from 
0-05 to 150 r.p.m. The oscillatory motion is 
provided by a second motor and gearbox, via 
flexible couplings to eliminate vibration trans- 
mission, and operates a variable-throw cam 
mechanism to give a frequency range from | to 
3000 cycles per minute. The amplitude of 
oscillation may range from 0-00lin to 0-050in. 
It has been arranged that this adjustment does 
not alter the phase of the motion. Both drives 
are combined to give type (iii) motion ; the final 
coupling to the journal being by worm and 
wheel, the rotational motion is imparted by 
turning the worm, whilst the oscillatory motion 
results from axial movement of the worm. 

The measuring devices have been designed for 
a complete determination in space and time of 
the movements and forces in the material. The 
movement of the material in the gap can be deter- 
mined from that of the moving member by a 
linear interpolation between this member and the 
static one. (Such linear interpolation has been 
shown to be correct in a flat gap of conical shape 
A and narrow width to about plus or minus 1 per 
cent.) In steady movements one measures 
with a tachometer the speed of rotation, and 
registers each revolution by means of a micro- 
switch S which transmits a signal to a cathode-ray 
oscillograph, thereby providing a time base M. 
In vibration the signals along M indicate the 
phase of the movement while the amplitude can be 
read off on the eccentric and the frequency on the 


Fig. 6—Elements of the Weissenberg rheogoniometer 
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tachometer. By using the glass head R one is 
able to make a direct check of the movement of 
the material in all three dimensions of space by 
observing through a microscope the movements 
of small particles of dust or small air bubbles 
suspended in the material. For the determina- 
tion of the forces, capacity gauges C and E are 
used to measure on the upper member the torque 
against the torsion wire D, and on the lower 
member the thrust against the spring #. The 
measurements are amplified by a Fieiden Proxi- 
meter instrument and displayed on the screen of 
the cathode-ray oscillograph. Typical traces are 
shown in Tand N. In order to cover a wide range 
of forces the torsion wire D can be replaced by 
wires of different stiffness coefficients. The spring 
F is supplied with a sensitivity control GH. In 
most cases the measurements of torque and thrust 
suffice to calculate, in the conical gap, the forces 
in the material at all points, and across planes of 
all orientation in space. The calculations have 
been verified experimentally for a large variety 
of materials and conditions, but remain open to 
doubt for any new material and set of conditions 
not previously tested ; to remove any doubt one 
has to make additional experiments. These are of 
two types and are discussed here for liquid 
materials which under shear are stable for a suffi- 
ciently long time to ailow pressure measurements 
to be made in the slow recording capillary gauges. 
The experiments of the first type use, as the upper 
member, the glass measuring head R, whose 
capillaries, along a diameter, indicate the distri- 
bution of normal pressures across the shearing 
plane of the torque as illustrated in the diagram 
R. The experiments of the second type use a 
surround attached to the lower member, and a 
standardised Newtonian liquid (such as water). 
This liquid is kept in contact with the 
material under test along a cylindrical interface 
formed in the gap at various radial distances, so 
that for each distance the hydrostatic pressure in 
the liquid measures the pressure of the material 
normal to the interface. By combining all the 
experimental results one is able to determine the 
complete distribution of forces in the material 
from first principles without any supplementary 
assumptions. 


TAYLOR, TAYLOR AND Hopson, LTp. 


Of particular interest in the quest for higher 
component efficiencies in the gas turbine should 
be the turbine blade edge microscope. It will 
accept any blade up to 24in chord, and inspect 
the profile of either edge down to within }in of 
the root. The instrument works on the light- 
slit principle ; a narrow band of light is pro- 
jected obliquely round the blade edge to delineate 
the section, and viewed obliquely through the 
microscope. The optical system is so arranged 
that the obliquities cancel out and the image 


Taylor and Hobson, Ltd. 
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seen through the eyepiece is the normal cross- 
section of the blade. The edge is seen at a magni- 
fication of 40x, and can be seen against an 
image of a master drawing of the section ; this 
is made at 20x and mounted in the circular 
holder seen at the top of the instrument. The 
relative brightness of the images is adjustable, 
so that dull or bright blades can be viewed. The 
instrument can be used 
in full daylight and is 
expected to be of service 
in the workshop. 


DEPARTMENT OF 
SCIENTIFIC AND INDUS- 
TRIAL RESEARCH 


This stand showed 
examples of the work of 
the National Physical 
Laboratory, the Joint 
Fire Research Organisa- 
tion, the Radio Research 
Station, the Fuel Re- 
search Station, the 
Chemical Research 
Laboratory, and the 
Mechanical Engineering 
Research Laboratory. 
Among the many devices 
demonstyvated was an 
equiprnent designed to 
measure the optical 
density of smoke in a 
chimney. 

Its principal applica- 
tion has been to the 
measurement of smoke emitted from domestic 
heating appliances: it is illustrated in Fig. 8. 
The equipment operates on the double-beam 
principle and is therefore unaffected by instability 
of the power supply. A beam of light from a 
parallel beam source can either pass directly 
through the smoke in the chimney and fall on a 
barrier layer photocell, or it can pass round the 
outside of the chimney through a “ Perspex” 
light guide and fall on the same photocell. A 
light-chopper, driven by a synchronous motor, 
causes the light to traverse these two paths 
alternately, so that the output of the photocell 
will contain an a.c. component if the intensities 
of the two beams are unequal. This a.c. com- 
ponent is used to operate a servo-mechanism to 
drive a linear optical wedge across the indirect 
beam until the intensities of the beams become 
equal. The optical density of the smoke is 
indicated, therefore, by the position of the 
wedge, which is independent of variations in the 
lamp or the characteristics of the photocell. The 
position of the wedge is transmitted electrically 
to a recorder which can be calibrated in units 
of optical density. The speed of response is 
high, being fovx tv five seconds for a full-scale 
traverse. The sensitivity can be altered by using 
wedges of different maximum density. 

The development formed part of the pro- 
gramme of the Fuel Research Board. The illus- 
tration is Crown copyright and is reproduced 
by permission of the Controller, H.M. Stationery 
Office. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
LTp. 

A display on this stand showed examples of 
the effects of electron bombardment on various 
substances. Two main and certain subsidiary 
effects are involved, the first being ionisation of 
the material absorbing the energy, which may 
be lethal in the case of a living organism, and the 
second modification of the molecular bonds in 
organic compounds.  JIonisation is relatively 
more harmful to the more complex organisms, a 
fatal dose for a man being hundreds of times 
less than that to kill typical bacteria ; thus dis- 
infestation is a relatively easy application, to 
improve the keeping quality of foodstuffs requires 
a more severe treatment, and securing sterility 
of pharmaceuticals or surgical dressings is the 
most stringent case—the doses in the first instance 
are only some 2 per cent of those in the last. The 
existence of a technique of sterilisation involving 
but slight temperature rises may enable radical 
changes to be made in methods of handling 
substances which are temperature sensitive ; 


Fig. 8—A double-beam instrument to measure the optical 
is seen here installed on a chimney. The “‘ Perspex ”’ light guide can be seen 
—Fuel Research Station 
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the need to manufacture penicillin under 
aseptic conditions, for instance, may be avoided. 
This technique allows the product to be treated 
in its container, such as a glass ampoule for 


penicillin, which is an obvious advantage for a 
sterilisation process. 


_Irradiation, in doses an order of magnitude 
higher than those needed for sterilisation, results 





density of smoke 


in modification of the molecular bonds in certain 
polymers. In the case of polythene, for instance, 
the radiation acts to break carbon-hydrogen 
links, and the carbon radicals on separate polymer 
chains may then combine. It is found that there 
is a certain level of irradiation at which every 
chain is linked, and there is then no melting 
point, although normal polythene melts at 115 
deg. Cent. Similarly, the solubility in various 
organic solvents is progressively reduced ; treated 
polythene has been used to make diaphragms 
immersed in chemicals which dissolve normal 
polythene. The treated material can actually 
resist the application of a hot soldering iron, and 
various applications in the radio engineering 
field are foreseen. Several other materials 
behave similarly, including nylon, polystyrene 
and natural rubber. 

An. alternative effect which predominates in 
other materials, such as methyl methacrylate, 
polytetrafluorethylene and butyl rubber, is the 
breaking of carbon-carbon bonds; thus the 
physical properties of these materials are 
degraded. A manner of profiting from this in 
the case of methyl methacrylate has been sug- 
gested ; irradiation results in the formation of 
gases, probably methane, which are retained in the 
material under considerable pressure. When the 
material is heated to its softening temperature, 
the gases expand and a foamed material results, 
surrounded by a skin of unfoamed material. 
The resulting low-density material combines a 
high resistance with a low dielectric constant. 

Subsidiary effects which have been observed 
are changes in colour—sugar, for instance, 
becomes pink—and changes in taste, attributed 
to oxidation. 

The electron bombardment, it is stated, is 
best performed with a linear accelerator, X-rays 
being, usually, far too penetrative to be economic. 





BITUMEN EMULSION.—Two films made by Dussek 
Bitumen and Taroleum Ltd. entitled “‘ Emulsion in 
the Making” and “ New Roads from Old” were 
recently shown in London. The first of these films 
covers the manufacture of ‘“‘Colade” bitumen 
emulsion and describes in detail the regular labora- 
tory tests to which the emulsion is submitted to 
ensure uniform quality and dispersion. The second 
film “‘ New Roads from Old,” deals with the appli- 
cation of the emulsion. The road to be treated is 
first scarified to a depth of about 3in, followed by 
alternate harrowing and spraying with bitumen 
emulsion. A light rolling is then given and the surface 
blinded with fin to dust granite, followed by thorough 
rolling. After normal use for a given period the road 
surface is given a final seal of “ Colade” emulsion, 
blinded with 4in to fin clean granite, or other suitable 
chippings, and rolled. 





THE ENGINEER 


Technical Service Laboratory 
for Petroleum Derivatives 


ON Thursday, May 3rd the Technical 
Service Laboratories, illustrated below, 
which the Shell Chemical Company, Ltd., has 
built at Egham, were officially opened by- Sir 
Lionel Heald, P.C., Q.C., who was introduced 
by Mr. F. A. C. Guepin, the chairman of the 
Shell Chemical Company, Ltd. As the title 
infers, these laboratories, work on which 
began in October, 1954, have as their primary 
purpose the giving of technical service to the 
company’s customers so as to achieve the 
most effective use of chemicals derived from 
petroleum. 

Since techniques are never static and because 
of the constant advances in chemical technology, 
the keynote of the design was flexibility and the 
provision of spacial freedom and the avoidance 
of restrictions liable to be imposed by services. 
At the outset the desired size and spacing of 
benches was established and this unit was used 
as the basic design module. All the normal 
laboratory services have been so arranged that 
benches may be turned through 90 deg. or 
180 deg., or resited a multiple of lengths 
away. Lateral partitioning can also be adjusted 
in conformity with this plan. 

The building is a framed structure in 
which reinforced concrete columns carry steel 
lattice beams, the design of which permits the 
passage of ducts and other services through the 
overceiling space. To reduce weight the sus- 
pended floors are hollow pot units, and the roof, 
which is of aluminium, is covered with built-up 
mineralised felt. Brick forms the external 
cladding and the inner lining to the cavity walls 
is of foamed slag blocks. Cork slabs insulate the 
constant temperature and humidity room, and 
they are sprayed internally with plastic to form 
a vapour barrier. Double glazing is used, with 
the outer skin of non-actinic glass and 
associated with venetian blinds mounted in the 
air space, to prevent solar gain. A sound-proofed 
chamber houses the air-conditioning plant, 
which, in order to minimise vibration, is 
mounted on a floating floor, discontinuous from 
the rest of the structure. A similar system of 
isolation is employed in the two workshops, 
and the first floor of the market development 
workshop is removable so as to make possible 
the installation of equipment which requires 
additional erection height. 

Because of lack of wall space radiators are 
not used for heating and the Frenger system 
of ceiling panel heating is used throughout 
the laboratories and offices, while convectors are 
used in the conference room, where they are 
installed under the floor, and in the two work- 


shops where they are built into the walls. The 
heating medium is low-pressure hot water supplied 
by three boilers and pumped through pipe coils. 
The flexibility of the bench layout involves a 
similar degree of flexibility in the ventilation 
system and fume cupboards and extraction 
points are arranged at 10ft centres. A make-up 
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the effluent is treated in settling tanks before 
passing to the main system. 

The complement of laboratories, one of which 
we illustrate, includes one to investigate and 
solve technical problems related to detergents 
and other chemicals; another to deal with 
problems connected with surface coatings such 
as paints, varnishes and lacquers, and a third 
devoted to problems arising from the use of 
“* Epikote ”’ resins in plastics application. There 
is also an analytical laboratory, which serves 
the three already mentioned and Sir Robert 
Robinson’s laboratory, in which fundamental 


Surface-coating laboratory 


air system provides for a supply of filtered air, 
at the proper temperature, to replace the air 
exhausted through the fume cupboards. Separate 
ducts from each cupboard terminating at 
centrifugal discharge fans in the roof, avoid 
the danger of mixing incompatible gases. All 
main services are in an external peripheral 
ring duct from which branches are taken at 
modular points. Each branch is separately 
controlled and can be isolated without affecting 
the general distribution. A busbar system pro- 
vides for the electrical requirements and each 
bench is wired as a complete unit and can be 
plugged into a watertight floor box. Stoneware 
drainage is provided from the laboratories and 


research is carried out. To test plastics and 
paints under controlled temperature and 
humidity conditions a constant temperature 
room is available while a display room illus- 
trates with the coloured charts and panels 
derivation, manufacture and application of 
chemicals produced by the company. In the 
market development workshop, sample lots are 
prepared and thermo-setting resins processed. 
The surface coatings workshop is a paint 
factory on a small scale, while the function of the 
stoving and spray room is the application and 
curing of paint. ; 

A library and accommodation for reading is 
provided and there is also a conference room, 
which can be used, when required, to show films 
and give demonstrations. 

The building was designed by Messrs. Walker 
Harwood and Cranswick, and the consulting 
engineer was Mr. Maurice Nachshen. 


Geiger Muller Tubes for 
Standardised Voltages 


Two new types of Geiger Muller tubes for 
radiation measurement have been introduced by 
Mullard Ltd., Century House, Shaftesbury 
Avenue, London, W.C.2. These tubes, like all 
Mullard halogen-quenched tubes, are suitable 
for standardised working voltages and are 
plugged-in interchangeably. One of the new 
tubes, the “‘ MX 123,” has a very thin mica end 
window (0-0002in to 0-00035in thick) weighing 
1-5 to 2:5 mg per square centimetre. It is there- 
fore suitable for measuring radiation of very 
low energy, such as that emitted by Carbon 14, 
a widely used radioactive “ tracer” element. 
It is stated to yield background count levels as 
low as ten per minute. The other tube, a liquid- 
sample tube, is of conventional design and is 
available with a ground glass stopper (type 
“MX 124”) or without a stopper (type 
“ MX 124/01”). The stopper makes the tube 
suitable for measurements on volatile liquids and 
it facilitates decontamination since solutions in 
the tube can be shaken. 
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Centrifugal Pump Factory 


A works has been opened by the Harland 
Engineering Company, Ltd., at Timperley, 
near Manchester, for the manufacture of small 
and medium-capacity centrifugal pumps, and 
spare parts. It is now the firm’s headquarters for 
service and repair work as well as for spares. 
The works comprises two main shops, one for 
the manufacture and assembly of centrifugal 
pumps and the other for spares production and 
repair work. The machines of the light engineer- 
ing shop are laid out in three main lines for the 
batch production of components, and as can be 
seen from the photograph of the turning section, 
which is reproduced on this page, the machines 
are well spaced to facilitate the handling of the 
components in their wire mesh stillages. Castings 
for this section are stored in an open stockyard 
and when batched first pass into a preparation 
bay, which also serves as a stores for bar stock. 
The batches of castings for volutes, suction covers 
or impellers are shot blasted, dressed and pre- 
painted in the preparation bay before being 
taken by fork truck to the machine lines, After 


inspection the parts are transferred to a finished 
parts store, where pump sets are batched and re- 
issued to the adjoining assembly shop. Finished 
pumps are transported on a 2ft gauge railway 
track across the yard to a test bed in the spares 
and service shop. A submersible motor test pit 
is used for the preliminary light running tests 
of the motors before the complete submersible 
pumping sets are delivered to the main testing 
section. 

The spares and service shop, is equipped for 
the handling of all sizes of pumping plant. In 
this service section there are four main working 
areas. Two of the areas are equipped with 
appropriate machines to deal with the servicing 
and repair of pump parts, one area deals with 
the mechanical servicing and repair of motors, 
and in the fourth area motors are rewound. 

A small well-equipped machine shop has been 
laid out for the production of spares. For this 
spares work,'patterns for the pump castings have 
been supplied from Alloa, and, when required, 
the castings are ordered from local firms. 





Section of new]machine shop laid down for the manufacture of small and medium centrifugal 
pump components 





Servicing and repair section for centrifugal pumps 
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The test department in this shop has been 
designed to handle within certain definite limits 
all the products of the light engineering shop 
and units which have been through the service 
shop. It is capable of giving flow measurement 
rates to British Standard requirements from 
10 to 1600 g.p.m. and pressure measurements to 
the stipulated accuracy up to 1000ft head of 
water. On the electrical side it can handle the 
starting and running of three phase, low-tension 
motors from the 50 c/s mains up to individual 
ratings of 150 h.p. 

Most of the machines handling heavy compon- 
ents are equipped with hand-operated jib cranes 
and in the main servicing and repair shops there 
are three overhead travelling cranes. 





Proposed Sewage Treatment Works 
at London’s Southern Outfall 


Last Tuesday, the London County Council’s 
rivers and drainage committee reported to the 
council on the proposals for treatment of the 
sewage at the Southern Outfall Works at Cross- 
ness. New works are proposed which will allow 
primary treatment of the whole of the dry weather 
flow, plus about five times this volume of storm 
water, and for full secondary treatment to, 
nominally, 72 m.g.d.; in fact, it is expected that 
the average d.w.f. of 96 m.g.d. at the southern 
outfall will all be passed through both stages. 

The new works have been designed by the 
council’s chief engineer and his staff, their esti- 
mated cost being £9,750,000; the main works 
will, it is expected, start next year, and completion 
is intended in 1962 or 1963. The works will 
comprise : a screen and pump-house ; detritus 
channels ;_ sixteen rectangular primary sedi- 
mentation tanks with travelling scrapers ; 
secondary treatment in 384 tanks with surface 
aeration ; thirty-two final settling tanks, each 
113ft in diameter with sludging mechanisms ; a 
sludge digestion plant, yielding 14 million cubic 
feet of gas daily, with sixteen primary tanks, each 
80ft in diameter and with a floating gasholder 
roof, and eight secondary tanks, 120ft in dia- 
meter ; a power-house with dual-fuel engines ; 
a jetty, river wall and ancillary works, such as 
administration buildings, site roads and so on. 

These proposals have much in common with 
the new works at the Northern Outfall at Beck- 
ton, described in our issue of July 1, 1955; the last 
contract of the Northern Outfall programme— 
for the sludge digestion plant—has just been let, 
and the programme of new works there is due for 
completion in 1958 or 1959. Both programmes 
together will involve expenditure of about 
£18,000,000 ; when they are complete the d.w.f. 
at the Southern Outfall will be fully treated, and 
at the Northern Outfall primary treatment will 
be given to the entire d.w.f., and secondary 
treatment to about two-thirds of it. 

At present the sewage passing through the 
Southern Outfall receives primary treatment 
only, The existing covered sedimentation tanks 
will be retained, as at the Northern Outfall, for 
treating storm water. Sewage at the Southern 
Outfall all has to be pumped, and some of the 
existing plant will be retained for handling storm 
water, the plant in the new pump-house being 
sufficient to handle the d.w.f. Gas turbines will 
not be installed in the Southern Outfall power- 
house, as they are to be at Beckton. There will not 
be a sufficient supply of sludge gas at Crossness, 
so the dual-fuel engines have been chosen because 
of the higher thermal efficiency expected from 
them. The main stages of treatment at Crossness 
are to be laid out with two similar groups of 
tanks, both served by the power-house and 
sludge pumping station situated between them. 





DIAPHRAGM-OPERATED CONTROL VALVES.—To meet 
the needs of process control systems where the 
pressure of the air supply is very low, the Baldwin 
Instrument Company, Ltd., Dartford, Kent, has 
produced an operating mechanism which is sensitive 
to air pressures down to 1 1b per square inch. This 
high sensitivity is obtained by mechanically coupling 
a large synthetic rubber diaphragm to the spool of 
the control valve. The pilot inlet connection is tin 
B.S.P. and the system of unit construction on which 
the firm’s range of equipment is based makes it 
possible for the operating mechanism to be fitted 
to}tin and 4in bore, two, three and four-way valves. 
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Winding Machine for Large 
Transformer Coils 


A COIL-WINDING machine recently installed 
in the transformer works of C. A. Parsons and 
Co., Ltd., is primarily designed to produce multi- 
layer, concentric coils for E.H.V. transformers, 
up to 9ft diameter with a maximum length of 
150in. Coils of this size are well within the range 
of windings for 400kV class transformers. 

The new machine, illustrated on this page, is 
driven by a 174h.p. motor through a Vickers- 
Armstrong “ V.S.G.” variable speed gear unit 
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Portable Instrument for 
Measuring Gear Tooth Profiles 


PARTICULARS have been issued by the David 
Brown Tool Division, Park Works, Huddersfield, 
of a new portable gear profile measuring instru- 
ment which is particularly intended for use in 
connection with large diameter gears where 
accuracy of the tooth profile has to be main- 
tained within very close limits. It is suitable for 
use on gears from 18in up to 16ft or more in 
diameter, and for spur or helical teeth. 

The new instrument, which can be seen in 


Winding machine for multi-layer concentric coils up to 90ft diameter and 12ft 6in long 


and a Moss gearbox, giving a control of mandrel 
speed to suit any winding diameter. Its driving 
face plate can be rotated in either direction, and a 
magnetic brake is incorporated between the 
“V.S.G.” unit and the gearbox to prevent 
** run-back ” when the machine is stopped. The 
driving head is started by depressing a pedal- 
operated valve which admits air to a double- 
acting air cylinder fitted with special speed control 
and reversing stops. This mechanism actuates 
the control lever of the “ V.S.G.” unit and! on the 
pedal being released the air is directed to the 
other end of the cylinder to stop the machine. 
Compressed air is also used to operate the axial 
pressure equipment fitted on the extreme left 
of the machine, which applies a uniform 
axial force around the periphery of the coil as 
it is being wound. 

Normally, multi-layer concentric windings 
are wound in blocks on the machine and the 
individual layers are separated by thick paper 
cylinders. For this purpose the winding machine 
is equipped with paper-tensioning gear and 
embodies a series of heated rollers, which enable 
paper cylinders to be formed up to 150in long. 
The paper, which is pre-dried and stretched, is 
fed from the thermostatically controlled housing, 
which can be seen in the foreground of the illus- 
tration. The roller-tensioning gear also incor- 
porates adjustable cutters and “wind off” 
rollers for the excess paper. 

In order to handle very heavy blocks of coils 
which are beyond the capacity of the winding 
shop crane, the machine has been designed so 
that its tailstock can be moved through doors 
separating the winding shop from the main 
assembly bay. The coil, supported on a specially 
designed bogey with built-in jacks, can then be 
removed and transferred to the assembly bay. 

This machine is the second of its type to be 
designed and manufactured by the firm. The 
first machine was put into production some four 
years ago, and as a result of the experience gained 
with it a number of improvements have been 
incorporated in the new winder. 


use in the illustration on this page, is mounted 
on the gear by three locating pins having spherical 
contact heads. Each instrument is supplied with 
six sets of these locators, ranging from jin to 
jin diameter, to adapt it for gears of different 
pitches, and the locators are mounted in brackets 
which can be adjusted along the base of the 
instrument to suit the gears. The column of the 
instrument is carried on a_ horizontal slide 
and a vertical slide on the column carries a 
spherical ended stylus which operates a sensitive 
dial indicator with 0-000lin graduations. The 
horizontal and the vertical slides are traversed 
by micrometer screws, through which they 
can be set to an accuracy of 0-000lin. 
The method employed to check the accuracy 





Portable gear profile measuring instrument in position on a large gear wheel 













May 18, 1956 





of the gear profile is based on the measurement 
of a series of predetermined horizontal and 
vertical co-ordinates, as shown in the diagram 
we reproduce. To commence the measuring 
sequence, the spherical-ended stylus is brought 
into contact with the outside diameter of the 
gear at point A and the vertical slide micrometer 























Diagram showing the method of mounting measuriig 
instrument and taking readings at predetermined 
points on the flank of a gear tooth 


thimble is set to zero. The stylus is next moved 
into the tooth space and then in a downward 
direction the distance of the first vertical co- 
ordinate plus the radius of the stylus sphere. 
The horizontal slide is then moved to enable the 
stylus to contact the flank at point B, following 
which the horizontal thimble and dial indicator 
are set to zero. For the next step the stylus is 
withdrawn into the gap and moved downwards 
the distance of the second vertical co-ordinate, 
and the horizontal slide is traversed until the 
stylus contacts the flank at point C and the dial 
indicator shows zero reading; the reading on 
the horizontal thimble will then show any error 
that may be present at this point on the tooth 
flank. This operation is repeated down the 
tooth flank at the predetermined vertical co- 
ordinates D, E, F and G, thus giving readings 
to determine the actual profile of the gear being 
checked. 





Extensions to a Jointings Factory 


A LARGE new extension to the Sidcup factory 
of Richard Klinger, Ltd., was opened on Tuesday, 
May 8th, by Mr. R. Maudling, the Minister of 
Supply. For some time the congested plant 
conditions in the factory have caused difficulties 
in organising production flow, as the annual 
output of the firm’s compressed asbestos joint- 
ings alone has been more than four times that 
for which the original factory was laid down. 
Although this increase in output was achieved 
with additional plant, improved methods and 
two-shift working, conditions left much to be 
desired. The new extension, which has increased 
the productive area by some 60 per cent, has now 
enabled an extensive scheme of plant rearrange- 
ment to be carried out. At the same time, a 
large new laboratory and extended office 
accommodation has been provided. 

With the new layout the compounds for the 
firm’s compressed asbestos jointings and gaskets 
are prepared, rolled and cut out in the original 
building, whilst the machine shop and the level 
gauge manufacturing sections have been trans- 

. ferred to the extension. 
The machine shop is 
particularly concerned 
with the batch produc- 
tion of metal parts for 
the level gauges, which 
are assembled in an 
adjoining shop. In addi- 
tion to the standard 
gauges a large number 
are made to special re- 
quirements for installa- 
tion in such places as oil 
refineries and atomic 
energy plants. The firm’s 
piston valves and cocks 
are not made at the 
works, but equipment in 
the machine shop is used 
for flange drilling these 
fittings. The firm has, 
more recently, added 
silicone rubber, P.T.F.E. 
and synthetic rubber 
products to its list of 
manufactures, and the 
new capacity will enable 
an increase to be made in 
their output. 
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Industrial and Labour Notes 


Iron and Steel 


THE Iron and Steel Board has stated that 
steel production in the United Kingdom during 
April averaged 421,100 tons a week, which 
represented an annual rate of output of 21,896,000 
tons. In the corresponding month last year the 
annual production rate was 20,455,000 tons. 
Pig iron output in April, averaging 254,300 tons 
a week, was at an annual rate of 13,225,000 tons, 
compared with 12,401,000 tons a year earlier. 

The Iron and Steel Board says that in the 
first quarter of this year deliveries of finished 
steel from home production averaged 371,400 
tons a week, compared with 345,100 tons in 
the corresponding period of 1955. The Board’s 
general comment on this is that the pattern of 
deliveries is now showing signs of changes 
which reflect the Government’s policy of dis- 
couraging consumption of durable consumer 
goods and placing greater relative emphasis on 
capital construction and exports. During the 
first quarter of this year and last year, it is 
stated, about 7000 tons a week of imported 
semi-finished steel were used in making the 
various finished products. The Board adds that 
whilst deliveries of sheet tended to fall slightly 
during the first quarter of this year, and in March 
were 6 per cent less than in March, 1955, deli- 
veries Of plates and sections together increased 
by 9 per cent. A similar trend was shown in 
the total deliveries to the main steel using 
industries. Deliveries to the motor and cycle 
industries were running at 28,200 tons a week in 
March, compared with 30,000 tons a week in 
March last year. On the other hand, deliveries 
to shipbuilding, constructional and other engi- 
neering users have been rising, and in March 
were at a rate of 98,400 tons a week, which was 
19 per cent higher than a year earlier. 

Last week, in Parliament, the President of the 
Board of Trade, Mr. Thorneycroft, was asked 
to what extent this country’s steel supplies were 
now adequate for its projected exports. He said, 
in his reply, that the Iron and Steel Board 
estimated that supplies from home production 
to the steel-using industries in this country should 
increase by about 10 per cent this year, com- 
pared with last. The exporting industries should 
benefit substantially from that increase. 


Cost Reduction 


The Institute of Cost and Works Accountants 
has published a report entitled Cost Reduction, 
which sets out information on the subject 
collected by its research and technical com- 
mittee. The report emphasises that any improve- 
ment in industrial efficiency must ultimately be 
reflected in reduced costs, the effects of which 
can be so far-reaching as to warrant the active 
interest of the entire industrial community. 
But, the report adds, notwithstanding the 
apparent awareness of the need for increased 
productivity, there is as yet little evidence of 
organised efforts to reduce costs. 

Cost reduction is defined in the report as 
“the achievement of real and permanent reduc- 
tions in the unit costs of goods manufactured or 
services rendered without impairing their suit- 
ability for the use intended.” The report goes 
on to say that reductions in cost to the consumer 
as a result of reductions in taxation, or similar 
government action, or the effect of price agree- 
ments, should not be regarded as cost reduction. 
If cost reduction is to be genuinely achieved, it 
is argued, the approach to the problem must 
spring from a conviction on the part of the 
management of the need for it. The report 
suggests that the greatest scope for cost reduction 
throughout industry is to be found in the field 
of product design. Costs at all other stages in 
the life of a product, the report says, may be 
considerably influenced by the decisions taken 
at the design stage. The design function, there- 
fore, offers an extremely important area for 
action as to cost reduction before tools and 
fixtures are ordered, material purchased and 
orders are released for manufacture. 

The report stresses throughout the need for 


co-operation by every member of the works 
organisation in order to achieve cost reduction. 
It urges also that if the cost accountant is to 
play his full part in a scheme of cost reduction, 
there should be a clear and unobstructed channel 
of communication between himself and top 
management. 


Overseas Trade 


The value of exports of United Kingdom goods 
in April has been given provisionally by the 
Board of Trade as £256,400,000. This, it is 
stated, was less than | per cent below the monthly 
average for the first quarter of this year, although 
there were only twenty-four working days in 
April. In the first four months of this year the 
value of exports was 44 per cent more than in 
the corresponding period of 1955. Imports in 
April amounted to £327,300,000, which was very 
much in line with the monthly average for the 
first quarter of this year. For the first four 
months of the year altogether, however, the 
value of imports was 1 per cent lower than in 
the comparable period of 1955. Re-exports in 
April were valued at £13,700,000, so that the 
excess of imports over total exports was 
£57,200,000. Over the first four months of this 
year, the visible trade deficit averaged £56,400,000 
which was £18,000,000 below the monthly 
average for the corresponding period of last 
year. 

Restrictive Practices 

At its recent meeting, the Minister of Labour’s 
National Joint Advisory Council agreed on the 
importance of making the most effective use in 
all industries of the available manpower and of 
increasing productive efficiency. As recorded in 
these notes in our issue of May 4th, the council 
decided to ask its Joint Consultative Committee 
to consider the method by which employers and 
the trade unions concerned should have their 
attention drawn to the urgent need for a new 
and positive examination of practices which 
hinder the efficient utilisation of manpower 
resources. 

The British Employers’ Confederation, which 
is represented on the National Joint Advisory 
Council, has made some comments on the 
subject, saying that “‘ getting rid of restrictive 
practices is not a matter on which much progress 
can be made by national investigation on a 
comprehensive basis covering all industries.” 
In many industries the incidence and nature of 
restrictive practices vary widely between different 
areas and between establishments in the same 
area. The British Employers’ Confederation 
acknowledges that employers and their organisa- 
tions have themselves a big responsibility in this 
matter. Some restrictive practices, it says, 
have become hallowed by formal industrial 
agreement in circumstances very different from 
those obtaining to-day. Trade unions, the 
B.E.C. adds, are not loth to ask employers to 
review what they claim to be outdated agree- 
ments, and employers’ organisations need show 
no squeamishness in tackling the unions. More 
widespread, perhaps, the B.E.C. comments, 
“are practices at which employers have merely 
connived without formal agreement to them.” 


Trade Unions and Automation 


This week, representatives of trade unions, 
from the United Kingdom and from the Con- 
tinent, have been holding a conference in London 
on the subject of automation. The conference 
was organised ‘by the Trades Union Congress, 
on behalf of the European Productivity Agency. 

At the opening session of the conference on 
Monday, one of the speakers was Mr. James 
Crawford, who is the chairman of the T.U.C.’s 
production and scientific advisory committee. 
He said that automation was neither the key to 
Utopia nor a threat to industry and society. 
There was a certain amount of apprehension 
about future trends, but, Mr. Crawford observed, 
the unions were not persuaded as yet that 
automation would create problems which could 


not be dealt with reasonably and satisfactorily 
by the two sides of industry. He went on to 
suggest that the principal difficulty about auto- 
mation was trying to assess the speed at which 
it was likely to be introduced in various spheres 
of industry. But, Mr. Crawford added, the 
labour relations machinery built up over the 
years should be adequate for the task, though it 
was important that the machinery should not be 
overwhelmed, through lack of adequate prepara- 
tion, by the arrival of automation. 

Dr. Alexander King, of the Department of 
Scientific and Industrial Research, also addressed 
the conference on Monday. He described 
automation as an inevitable movement which 
would find its place by gradual change over the 
next ten to twenty years. If the European 
countries were to maintain a competitive position, 
Dr. King said, they must keep themselves in the 
van of this development. In this country, he 
continued, automation would quite likely come 
in more slowly than would be to the nation’s 
advantage, for progress could be held up by the 
shortage of trained scientists and technologists. 
But, Dr. King suggested, automation could 
bring about savings of up to 40 or 50 per cent 
in the direct labour force. There might certainly 
be temporary redundancy and the need to shift 
from one job to another. There would need to 
be a good deal of consultation between manage- 
ments and unions in order to keep dislocation to 
the minimum, but, he emphasised, if manpower 
matters were carefully planned in advance, 
dismissals of workers could in many cases be 
avoided. Dr. King also pointed out to the 
conference that small factories as well as large 
could benefit from the introduction of auto- 
mation. In many industries, he said, shift work 
might become a dominating factor, but the 
opportunities for promotion should be much 
greater. 


Industrial Safety 


Last week-end, a national industrial safety 
conference, organised by the Royal Society for 
the Prevention of Accidents, was held at 
Scarborough. It was formally opened on Friday 
evening by the Minister of Labour, Mr. Iain 
Macleod, who said that safety was the business 
of all, and that it was essential to see that the 
skill and ability of the country’s labour force 
were not wasted. On the matter of industrial 
injuries, the Minister commented that last year 
nearly 20,000,000 man-days were lost through 
accidents, compared with approximately 
4,000,000 man-days through strikes. Although 
much good work had been done in the way of 
accident prevention, the Minister added, there 
were still about 185,000 persons injured every 
year in factories and places governed by the 
Factories Act, and over 700 workers were killed 
in the same period. These were figures, he com- 
mented, which effectively checked any reason for 
complacency. 

In his presidential address to the conference, 
Sir Howard Roberts recalled that last year it 
was suggested that one of the greatest obstacles 
to the work of industrial safety was ignorance 
of the fundamental principles of accident pre- 
vention on the part of many employers and super- 
visors, particularly those concerned with smaller 
factories and workshops. That position, Sir 
Howard said, still obtained, and a concerted 
effort was needed to “rope in the stragglers.” 
There were nearly 20,000 factories in this country 
employing not less than fifty people, who were 
outside the organised accident prevention move- 
ment, while the smaller establishments probably 
totalled about 250,000. Sir Howard also stressed 
the Society’s view that every young person must 
be specifically trained to work safely. He 
suggested that the employer’s task could be 
eased and the overall safety of young persons 
enhanced if basic training in safe working habits 
was given before a young person entered industry, 
not only as part of the curriculum of technical 
colleges, but also in connection with such prac- 
tical training for industry as was carried out in 
secondary schools, 
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German 


ERE we describe some of the exhibits at the 
tenth German Industries Fair which was held 
at Hanover from April 29th to May 28th. 


KrupP-ARDELT G.M.B.H. 


From the wide range of cranes and excavators 
shown on the stand of Krupp-Ardelt G.m.b.H. 
of Wilhelmshaven, we describe a new con- 
struction of a mobile level-luffing crane with a 
tower construction which was shown in model 


Fig. 4—M odel of level-luffing tower-crane—Krupp-Arcelt, G.m.b.H. 


form. In Bremen harbour some years ago, the first 
mobile crane was installed for the loading and 
unloading from ships of different kinds of cargo. 
In view of the results obtained, the firm of Krupp- 
Ardelt has further extended the use of mobile 
cranes by designing and constructing a level- 
luffing tower crane (see Fig. 4). The advantage 
of this particular design is its ability to work closely 
alongside ships which stand high in the water. 
As will be seen from our illustration, the driver’s 
cabin is raised high above the body of the crane 
and is placed just below the bottom of the jib, 
at a height of about 64m. With such a height it 


Fig. 5—Universal excavator with grab—Orenstein-Koppel 
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is possible to see down into the cargo hold, and 
to utilise two or three cranes on each hatch. 
The load is lifted and brought out horizontally 
by the level-luffing attachment, loads up 
to 3 tons being handled this way. Reaches of 
15m to 7m can be used. The maximum load 
is 6 tons, which is about equal to that handled by 
a medium size of harbour crane. As the crane 
is not mounted on rails but on a six-wheeled 
chassis, it can be quickly transferred to any part 
of the harbour at short notice, and can be con- 

tinuously used through- 

out the working day. 


ORENSTEIN-KOPPEL UND 
LUBECKER 
MASCHINENBAU A.G. 


This year the firm of 
Orenstein- Koppel und 
Liibecker Maschinenbau 
Aktiengesellschaft of 
Dortmund, with works 
at Berlin, Bochum, 
Dortmund, Hattingen 
and Liibeck, displayed 
on three stands a 
variety of cranes, 
excavators, road-making 
machinery, compressors 
and diesel engines. The 
main stand was in the 
Open-air section and 
was supplemented by a 
proving ground nearby, 
while the diesel engines 
were exhibited in Hall 3. 

We have chosen for 
description a new 
auto-excavator, the 
“L.S.0.1,” which is of 
the universal type, and 
can be rapidly changed 
for all kinds of excavat- 
ing and digging and grab 
and magnet lifting. As shown in Fig. 5, the 
chassis is formed by a strong metal frame, carry- 
ing the front and rear axles which are provided 
with rubber-tyred wheels, 7-50x20, double 
wheels being fitted on the forward axle. The 
excavator is self-propelling and has a speed of 
Ikm to 6km per hour. The engine is an 18 h.p. 
“Nomag” unit, and the service weight of the 
excavator is about 7 tons. The wheel drive can 
be arranged on the front axle or on both axles as 
may be most convenient. All the bearings are 
dust-tight and are totally enclosed, the shafts 
running in an oil bath. Pneumatic-hydraulic 
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brakes are fitted on all four sets of wheels, and 
hand braking is also provided for fixing the 
chassis in any desired position. 

The upper body rotates through 360 deg. on a 
double ball-race and is so designed that it can be 
fixed at any angle needed by a simple control, 
The drive from the engine to the excavator or 
crane Operating mechanism is by means of a 
flexible coupling and a vee-belt drive. The pro- 
pelling and drum driving shafts are mounted in 
enclosed bearings running in an oil bath, as are 
also the clutches and braking gear. The three 
winding drums are arranged on a bridge piece 
which enables good access to be obtained to all 
machinery parts. 

Equipped as shown in our illustration, the unit 
can be fitted with an 8 cubic foot grab for excavat- 
ing and an 11 cubic foot grab for loading only. 
The jib then has a length of 6m and it can be 
raised to angles of 40 deg. or 55 deg., giving at 
these angles a full height of jib of 5m and 6-1m, 
the reach of the grab being 6-4m and 5-3m. 
The maximum height of discharge is 2-7m and 
3-75m, and the discharging radius 5-7m and 
4-6m. For crane work a longer jib is fitted 
with a length from 6m to 8m and a lifting capacity 
of about 3 tons is available. 


DEMAG BAGGERFABRIK .G.M.B.H. 


Both on the main Demag stand and its own 
special stand in the open-air exhibition space, 
the Demag Baggerfabrik G.m.b.H. of Diisseldorf- 
Benrath showed new designs of excavators and 
cranes. 

Alongside the new all-hydraulic excavators 
already mentioned in our last article, was a 
new medium-heavy excavator, the “ B.418.” 
illustrated in Fig. 6. It is equipped with a 
192 h.p. engine and has pneumatic controls. 
It has wide tracks from 750mm up to 
1000mm in breadth, giving a low ground pressure. 
The rope drums are of large diameter, and 
the use of perlite iron for brakes and clutches 
gives good heat dissipation and small wear. 
The band brakes are of special design and 
mechanical braking is also fitted. 

The pneumatic controls are simple and 
effective. The separation of the driver’s cabin 
by placing it on the forward part of the platform, 
to the right, gives a good view of the working 
field. The cabin is quiet and has good heating 
and lighting. 

The bucket shown is cast in special manganese 
steel and has a capacity of 1-8 cubic metres. 
The digging effort is 31-8 tons. The bucket is 
chain driven, which gives great elasticity of 
movement with small wear. The “ B.418” is 
a universal model and can be arranged for dig- 
ging'as shown or for “skimming” or grabbing 
work. When using grabs, a special jib is fitted 
which is interchangeable and may have a length 
of 15m to 24m, according to the capacity of the 


Fig. 6—Universal excavator with pneumatic controls—Demag Baggerfabrik 
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Fig. 7—Rotating crane crab—Schiess-Defries G.m.b.H. 


grab, which can be between 1-3 and 0-8 cubic 
metres. When used as a crane, a jib of about 
12m is employed which enables a maximum 
weight of 20 tons to be lifted at a radius of 4-3m. 
Special pneumatic band brakes allow loads to 
be lifted and lowered with great accuracy at any 
desired speed. 


Scutess-Derries G.m.B.H. 


Our illustration, Fig. 7, shows a crab for an 
e.o.t. crane, demonstrated on the stand of Schiess- 
Defries Hebezeug-und Kranbau G.m.b.H., 
Diisseldorf-Oberkassel. It possesses a rotatable 
platform on which the hoist mechanism is 
mounted. The arrangement was _ specially 
designed for the convenient handling of long 
beams, bundles of tubes or rods, and similar 
bulky articles, which can be lifted and turned to 
point in any direction. As will be seen from the 
illustration, the unit has twin drums and gearing 
arranged on a single shaft, as well as crab 
traversing gear. nti-friction bearings are 
used throughout. The crab hasa lifting capacity 
of 10 tons. Owing to the fact that the headroom 
above the crane rails is usually restricted, the 
crab is designed to travel between the crane 
girders. 


SoOEST-FERRUM APPARATEBAU G.M.B.H. 

On the stand of Soest-Ferrum Apparatebau 
G.m.b.H., of Diisseldorf-Oberkassel, a group of 
machines specially designed for the ceramic 
industries was shown. 
































Fig. 8—High speed sieve-kneader— 


In Fig. 8 we show a sieve-kneader, which, with 
stone-free moist material, is claimed to produce a 
completely homogeneous mixture, ready for 
moulding or pressing. As shown in Fig. 8, the 
mixing trough is centrally arranged between the 
enclosed driving gears for the kneading arms. 
The lined kneading trough is interchangeable. 
The kneading arms, which are made of cast 
steel, are in the form of a crank which takes up 
about half the length of the mixing trough. 
The outer edges of the arms are surrounded by 
perforated steel plates which perform the sieving 
operation. The movement of the two arms, one 
within the other, presses the material through the 
holes in the plates, thus kneading it thoroughly 
under pressure. The material to be kneaded is 
supplied to the top of the machine and falls 
into the kneading trough, while the finished 
material can be discharged through the door 
shown in the lower part of the trough and taken 
away by a conveyor belt or other means. The 
machine shown in the illustration is fitted with 
an electric motor and reduction gear, and a 
clutch for starting and stopping. Other machines 
are fitted with pulleys for flat or vee-belt or rope 
drive. The gears are all made of cast steel and 
are machine cut and run in an oil bath. Bearings 
are protected against dust. Four sizes of sieve- 
kneader are available with capacities of 1 to 2-5, 
3 to 5, 7-5 to 12-5 and 12-5 to 20 cubic 
metres per hour. The firm also showed a new 
design of vacuum press for producing bricks and 
blocks with internal apertures. 









-Ferrum Apparatebau G.m.b.H. 
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SIEMENS-SCHUCKERT AKTIENGESELLSCHAFT 

A noteworthy exhibit seen on one of the out- 
door stands of the Siemens-Schuckert Aktien- 
gesellschaft, of Berlin-Siemensstadt, Munich and 
Erlangen, was the 35kV connecting and switching 
cubicle designed for the high-powered excavators 
and transporting machinery which are now being 
used in the open-cast mining operations for 
brown coal. The limited capacity of the drums 





Fig. 9—35kV connecting and switch cubicle for brown 
coal excavating machine—Siemens-Schuckert 


on which the cables are wound necessitates the 
joining up of two or more cables on the site. 
For this purpose, and in view of the higher volt- 
ages of supply now being employed, use is made 
of transportable connecting and switching 
cubicles, such as the one shown in Fig. 9. In 
its construction light sheet metal is used with 
insulation to protect all high-tension parts ; it 
is mounted on two metal skids. 

One of the cables is shown in course of being 
placed in the receiving socket. Fig. 10 shows a 













Fig. 10—Section of 35kV cable—Siemens-Schuckert 


section of the cable with its four conductors. 
The weight of 1km of such a cable is about 134 
tons. The circuit breaker and the isolating 
switch are both mechanically interlocked with 
the sockets, so that the cable ends cannot be 
inserted or withdrawn when under load. 

In the continuous rolling of small profiles, 
strip, Or wire, it is necessary to keep the material 
between the roll stands free from tension. This 
condition is satisfied if the sag of the material 
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Fig. 11—Control room for two 2675 s.h.p., d.c. propulsion motors and five generator sets—A.E.G. 


is kept between certain predetermined limits. 
On the stand of Siemens-Schuckertwerke A.G., 
the model of a control gear was shown which 
serves this purpose. The rolled strip is passed 
between two electrodes situated at the point 
where the sag is largest. By applying a high- 
frequency voltage of 300 kc/s, variations in sag 
may be detected as changes in the capacity of the 
condensers so formed. These changes affect an 
amplifier which regulates the speed of one of the 
two rolling mill motors concerned. At a rolling 
speed of 50km per hour, the sag can be main- 
tained constant to within +4mm to 5mm. 

The Siemens-Schuckert Aktiengesellschaft is 
represented in Great Britain by Siemens- 
Schuckert (Great Britain), Ltd., Faraday Works, 
Great West Road, Brentford, Middlesex. 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT 


Among the wide range of exhibits by the 
Allgemeine Elektricitats-Gesellschaft of Berlin- 
Grunewald West and Frankfort-on-Main, we 
noted recent developments in high-voltage 
switchgear, and further examples of the A.E.G. 
multi-break free-jet circuit breakers were shown 
for 110kV, 220kV and 380kV. Developments 
in the A.E.G. air-blast circuit breakers, which 
were represented by units for 10kV to 30kV, have 
resulted in reduced dimensions of the switch- 
gear framework and of the cubicles themselves. 
In the lighting and heating sections our attention 
was drawn to the progress made in the applica- 
tion of infra-red heating. The first large installa- 
tion of this kind was put to work in Hall D of the 
Hamburg botanical gardens. More recently, 
this form of heating was applied to the heating 
of aircraft hangars in order to assist in the easy 
Sstarting-up of the aircraft engines. Equipment 
of this kind has been installed in the Hamburg- 
Fuhisbiittel hangars of the Deutsche Lufthansa. 
The installation has a capacity of 1050kW. 

An interesting section of the A.E.G. exhibits 
was that specially devoted to the company’s 
equipment for ships. It included new designs 
of propulsion motors and auxiliary generators 
with their controls, deck winch machinery and 
rudder controls, and also lighting and heating 
equipment. 

Part of the control gear for a large diesel- 
electric ship was on view. In Fig. 11 we show a 
view of the control gear recently supplied for 
the passenger liner ““ Wappen von Hamburg,” 
which last year was built by Blohm and Voss for 
service between Hamburg and neighbouring 
seaside resorts. The ship is designed to carry 
1600 passengers and some seventy officers and 
crew and is of 2496 registered tons. The pro- 
pelling machinery comprises twin-screw 2675 
s.h.p. motors running at 270 r.p.m., and five 
sets of generators, four of 825kW and one of 
413kW, all driven by Maybach-Motorenbau 
diesel engines. Our illustration shows the main 


control room which is installed aft. The back 
panels behind the control desk are those for the 
main motors and three panels to port and star- 
board are for the various auxiliary generating sets. 
The control room is electrically connected with 
the bridge controls. Another ship recently 
supplied with propelling machinery and electrical 
equipment was the icebreaker “‘ General San 
Martin,” constructed by the A.G. Weser, 
Bremen, for the Argentine Government. The 
Allgemeine Elektricitats-Gesellschaft is repre- 
sented in this country by the Welmec Corpora- 
tion, Ltd., Maypole House, Finsbury Square, 
London, E.C.2. 


( To be continued ) 


Large Wooden Shed 


A large timber store shed was recently 
completed by Antwerpse Zagerijen N.V., 59, 
Dokken, Antwerp, for Messrs. Stevens and Co., 
Antwerp. It is a portal frame construction 
comprising twelve frames, each of 45m free 





niet ene ee ee of 


100m by 13-5m 


span. The length of the hangar is 90m and 
the height above ground of the central ridge is 
13-5m. It is stated that manufacturing time was 
seven weeks and the erection time fifteen days. 
Our illustration shows the shed in process of 
erection, with a number of frame sections lying 
in the foreground. The “ HB” system of con- 
struction, of which Antwerpse Zagerijen are 
licensees, was invented in Sweden in 1939-40 
by Dipl.-Ing. Hilding Brosenius, research 
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director of Aktiebolaget HSB, by whom it was 
further developed. It makes use throughout of 
comparatively short lin boards such as would 
normally be too short for structural work, 
In this way, great economy is achieved. in its 
simplest form, an ““ HB” beam consists of an 
I-section in which both web and flanges are 
formed by standard timber sections, the internal 
forces being transmitted through gluing com- 
bined with carefully arranged nailing. The web 
consists of two layers of boards usually lin 
thick,. inclined diagonally to the length of the 
beam with the two layers crossing at about 
90 deg. Each flange consists of two identical 
composite timber sections, usually three lin 
boards laminated together, which are nailed to 
each side of the web. By staggering the butt 
joints in each layer, flanges of any length can be 
produced, which, in addition, are stronger than 
if they had been made from solid timber. 

Calculations are based on the assumption that 
the flanges take all the bending moment while 
the web takes all the shear. The use of web 
stiffeners of different designs has made it possible 
to construct very deep beams, and the develop- 
ment of a satisfactory large splice joint has made 
possible the assembly on site of beams exceeding 
100m in span, from prefabricated sections about 
80m long. Interlacing without loss of strength 
at the crossing is also possible. Weights are 
stated to average about 60 per cent of a corre- 
sponding steel structure, and overall dimensions 
are smaller than in the case of timber frames. 
The absence of bolted joints and the consequent 
saving of the first cost and maintenance of such 
joints are also quoted as advantages. In the 
absence of bolted joints, the timber may also be 
used at a higher average stress. As regards the 
savings of metal, it is stated that one jin bolt, 
weighing 2-3 lb, transfers the same load as six 
Tin nails of 0-216in diameter, which, together 
weigh only 0-46 lb, or 20 per cent of the weight 
of bolts. The time taken to make an equivalent 
nailed joint is said to be one-third of the time 
necessary to make a bolted joint. 


CERN Symposium 


From June 1lth to 23rd, the European 
Organisation for Nuclear Research (CERN), is 
organising a symposium on “High Energy 
Accelerators and Pion (meson) Physics.” 
Discussion during the first week will be on 
“* Novel Features of High Energy Accelerators.” 
The first two days of the second week will be 
spent on discussing the experimental techniques 
of high energy research, 
and the remainder of 
the week will be con- 
cerned with new con- 
tributions to pion 
physics. In connection 
with the symposium, 
attendance at which will 
be by invitation only, 
there will be a visit to 
the site of the CERN 
laboratory at Villa de 
Cointrin (Genéve-Aéro- 
port), where a synchro- 
cyclotron of about 
600MeV, and a proton 
synchrotron of 25GeV 
are under construction. 


French Rail Traffic 


In December 1955, 
commercial goods traffic 
onthe S.N.C.F. amount- 
ed to 17-9 million 
metric tons, an increase 
3-5 per cent over 

December 1954. Total 
receipts from passenger 
and goods services were just under 37 million 
— or 8-9 per cent above the same period of 

For the whole of last year, increases in the 
volume of traffic in all sectors are reported. 
Passenger traffic increased by 2-3 per cent, 
commercial goods traffic by 13 per cent, solid 
fuels by 11-4 per cent, minerals by 22-8 per cent, 
metallurgical products by 20 per cent, and con- 
structional materials by 11-1 per cent. 
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High-Density Tape Recording for 
Digital Computers 


BY OUR AMERICAN EDITOR 


The National Bureau of Standards, Washington, D.C., has recently developed an 
interesting method for closely packing digital pulses on magnetic tape, which 


promises future useful application to electronic computers. 


Such high-density 


storage can greatly reduce problem solution time by providing more rapid access to 


information recorded on external magnetic tape units. 


In a series of experiments 


performed at the N.B.S. data processing laboratory, both continuous-current and 

pulse techniques were investigated to achieve densities in the range of 500 to 700 

pulses per inch. Recording and reading circuitry was also developed to provide 

large-amplitude playback signals with a differentiation between binary 
“é 1 ” a “ee 6.” 


AN integral part of many large high-speed 
electronic computers is some kind of magnetic 
tape or wire storage system which serves as an 
input-output means, as an external low-speed 
memory, or in some cases as both. Many 
mathematical problems require an extensive use 
of such an external storage system. In solving 
these problems relatively little actual computa- 
tion is performed, but a great deal of data must 
be handled and assimilated by the computer. 
Ideally, the magnetic tape system would supply 
or receive data from the machine fast enough so 
that the computer could proceed with the problem 
solution at its normal rate. In reality, however, 
the maximum rate at which information can be 





Fig. 1—Tape drive unit with reading and recording 
circuitry used at N.B.S. 


accommodated by the ‘tape unit is usually very 
slow compared with the speed of the machine, 
because of tape speed limitations and the com- 
paratively low density at which information is 
commonly stored on the tape. As a consequence 
the majority of problem solution time is spent, 
not in computation, but in the performance of 
input-output or tape storage operations. The 
present investigation at the National Bureau of 
Standards has been directed toward improving 


‘power, 





magnetic tape storage techniques to permit a 
more rapid transmission of information to the 
computer by increasing the number of digital 
pulses recorded on each inch of the tape, thereby 
increasing the overall efficiency of the machine. 
Already in operation with the ‘‘ SEAC”’ elec- 
tronic computer at the Bureau are tape drive 
units that provide high-speed starting, stopping, 
and reversing of magnetic tapes, together with 
maximum practical tape speeds. 

The tape drive unit used in this work together 
with its reading and recording circuitry is shown 
in Fig. 1. One variation of the non-return-to- 
zero (NRZ) system of tape recording was 
selected for the present investigation. In this 
system, as ordinarily applied, current sufficient 
to saturate the tape is maintained in the recording 
head at all times, but the polarity is changed each 
time a binary “1” is to be recorded. When a 
binary “0” is to be recorded the current is not 
changed. This type of 
recording produces a 
single change in mag- 
netic flux on the tape for 
each binary “1” and 
no change in flux for a 
** 0,” so that upon play- 
back a voltage is pro- 
duced only when a “1” 
is read. Disadvantages 
of this method are that 
a continuous current 
must be maintained in 
the head during record- 
ing, and that the polarity 
of the current must be 
switched rapidly. Un- 
less centre-tapped head 
windings are used these 
requirements often lead 
to rather complicated 
driver circuits that con- 
sume considerable 
To overcome 
these drawbacks the 
Bureau used a digital 
pulse technique instead 
of the continuous cur- 
rent method to achieve 
NRZ tape magnetisa- 
tion. 

In application the 
pulse technique is ana- 
logous to the continuous 
current method. To re- 
cord a binary “1” with 
the pulse _ technique, 
a pulse of opposite 
polarity to the previous pulse is recorded. 
To record a binary “0” a pulse of the same 
polarity as the previous one is recorded. Thus 
on playback, there is a single voltage swing for 
each recorded “1” and no voltage for a “0.” 
To find the maximum usable pulse density a 
number of recordings were made on tapes that 
had previously been erased with alternating 
current. For each recording the tape speed was 
held constant, the pulse duration was two micro- 
seconds, and the pulse current was 60mA. The 
only parameter that was changed was the pulse 
repetition rate ; this was increased so that for 
successive recordings the pulses were crowded 
closer and closer together. When the recordings 


Fig. 2—Series of playback 
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were read back it was found that the playback 
voltage increased with pulse density until a 
maximum of 440 pulses per inch was reached. 
The voltage then began to decrease for greater 
densities, but so slowly that even at 730 pulses 
per inch the output signal amplitude was still 
usable. In Fig. 2 we show the various playback 
signals obtained on an oscilloscope at pulse 
densities up to 880 pulses per inch. 

In the N.B.S. recording system the recording 
rate and the exact location of each recorded digit 
is determined by timing pulses derived from a 
“ sprocket ” channel, prepared in advance of the 
recording operation. The word length can be 
chosen arbitrarily, depending on the equipment 
with which the storage system is to be used. If 
the number of digits per word is n, then the 
sprocket channel must provide n+1 timing 
pulses per word. The extra pulse is used to set 
up a reference condition at the beginning of each 
word. In preparing the sprocket: channel it is 
also necessary to consider the speed and accelera- 
tion time of the tape drive so that a sufficient 
gap can be left between words or groups of words 
for starting and stopping the tape without 
missing information. A block diagram of the 
circuit developed at the N.B.S. is given in Fig. 3. 
The sprocket pulses provide exact timing and 
spacing of the information pulses. ‘* Ones 
input” is for information pulses, and “ reset 
input ” is pulse that occurs at the beginning of 
each information word. In operation, a pulse is 
recorded every time there is a sprocket pulse ; 
if a binary “1” (information) is to be recorded 
the pulse that is recorded is of opposite polarity 
to the previous pulse recorded. When a binary 
“0” is to be recorded a pulse of the same polarity 
as the previous pulse is recorded. Starting with 
an erased tape, sprocket pulses are recorded at 
the chosen rate along the entire length of the 
tape. These pulses must be counted and the 





oscilloscope signals obtained at recording pulse 
densities up to 880 pulses per inch 


polarity of each recording pulse must be con- 
trolled. For example, if information is to be 
recorded on the tape in words of n digits each, 
with a sufficient gap between words for starting 
and ‘stopping the tape, then the sprocket 
channel must provide n+1 timing pulses per 
word, and so for n+1 times the polarity of the 
pulses in the sprocket channel must alternate. 
After these +1 pulses have been recorded a 
number of pulses of the same polarity are recorded 
to provide a gap of sufficient length. Since 
pulses of the same polarity recorded at a high 
enough density produce no change in tape 
polarisation, there will be no playback signal 
from the gap. After the required number of like 
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polarity pulses have been recorded, the polarity 
of the recording pulses then again alternates 
n+1 times. The whole length of the sprocket 
channel is recorded in this manner and the 
tape is then ready for use. During an 
information recording operation the sprocket 
pulses are read from the tape and fed back 
to a coincidence gate, where they are com- 
bined with the pulses for the information 
channel. In this way the information pulses are 


accurately timed and located on the tape. The 
same procedure is applicable to parallel opera- 
tion where reading and recording is done in a 
number of information channels simultaneously 
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Fig. 3—Block diagram of N.B.S. circuit for sprocket 
channel recording system 











under the control of a common sprocket channel. 
Each information channel would, of course, 
require its own separate reading amplifier and 
recording circuit. 

In a tape storage system such as this, where a 
sprocket channel is used both to interpret the 
playback signals from the information channels 
and to time the pulses recorded in the information 
channels, a problem arises from the close 
proximity of the read-record heads. During a 
recording operation, each timing pulse derived 
from the sprocket channel initiates a recording 
pulse in one or more of the information channels, 
and if the heads are closely spaced, this pulse 
of current through an information head induces 
a signal into the sprocket channel head that may 
be from twenty to fifty times the amplitude of 
the average tape signal. In a conventional 
amplifier, this large cross-talk signal would 


‘* Mesta *? 44in universal beam mill and 34in edging mill at the Indiana 
Harbour Works of the Inland Steel Company 
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undoubtedly cause grid blocking as well as 
spurious signals, so the sprocket channel amplifier 
had to be of special design. Shielding between 
the heads reduced the cross-talk signal somewhat, 
but the residual noise-to-signal ratio of 20 to | 
was still intolerable. Since the sprocket head 
was situated between the two recording heads, 
it was possible to reduce by a significant amount 
the cross-talk signal. This was accomplished by 
orienting the windings of the recording heads 
so that they were in opposition to each other, 
thereby causing their magnetic fields to cancel. 
However, some cross-talk was still present 
because of slight geometric differences between 
the heads, minor differences in the signal levels, 
and a small capacitive coupling to the sprocket 
head. In order to suppress further the effects of 
the cross-talk signal, advantage was taken of 
the fact that the two signals with which the 
sprocket channel amplifier is concerned are 
made up of widely different frequency com- 
ponents. The desired signal from the tape 
consists of packets of nearly pure sine waves, 
whereas the undesired cross-talk signal is made 
up primarily of much-higher-frequency com- 
ponents, since it is induced by a recording pulse 
which is only 2 microseconds in duration. 
This knowledge was used to design and build a 
low-pass amplifier for the sprocket channel. 
At the output of this amplifier, the cross-talk 
signal is reduced to only one-fifth the amplitude 
of the tape signal. Thus attenuated, the cross- 
talk presents no further problem since it is now 
within the range of conventional amplitude 
discrimination means. 

The information channel circuitry is nearly 
identical with the sprocket channel circuitry ; 
the main difference is in the reading amplifiers. 
While the sprocket channel amplifier was pur- 
posely designed to suppress the high-frequency 
response, the information channel amplifier has 
no such requirement. A satisfactory design was 
achieved simply by reproducing the sprocket 
channel amplifier with the low-pass filter 
omitted. 

Although this tape storage system has not 
yet been completely and rigorously tested with 
a computer under actual operating conditions, 
it has been given extensive laboratory trials to 
determine the reliability of the reading and 
recording circuitry at different recording den- 
sities. For these tests the sprocket channel was 
recorded and used as it would be under actual 
operating conditions to control the recording 
and reading of the information channels. By 
recording words of information that contain a 
known number of “1” and “0” characters it 
was possible to obtain a fair check of the per- 
formance of the system by counting the number 
of “1’s” or “0’s” on playback. Without 
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Recorded pattern, 100001 100001 10000 


Fig. 4—Playback signals from an information channel 
at rates of 440, 490 and 550 pulses per inch 


taking any precautions to prevent errors from 
tape flaws, several runs of 1,000,000 to 3,000,000 
digits were recorded and read at densities of 
500 to 600 digits per inch without apparent 
errors. In Fig. 4 we illustrate typical playback 
signals from an information channel where 
high-density recording methods have been used. 
Each lobe of the signal represents a binary “ | ” 
and is easily read and differentiated from the 
binary “0” by the reading circuitry. It is 
expected that similarly successful results will 
be obtained when the system is tried with the 
“* SEAC ” computer under actual operating con- 
ditions. 





Production of Broad Flange Beams 
at the Inland Steel Company 


THE Inland Steel Company, of Chicago, 
Illinois, recently decided to enter the wide- 
flange beam field and now has a mill installation 
operating at its Indiana Harbour Works, in 
East Chicago, Indiana. Current production of 
this semi-automatic mill is limited to trial runs 
of beams in 8in, 10in and 12in sections, but it is 


Electrical control board employed to preset beam mill and edging mill 
passes in the production of wide-flange beams 
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designed to produce sizes ranging from 8in to 
yin. Electrical developments incorporated in 
the new mill include automatic controls which 
can be preset to adjust the position of the rolls so 
that the operator is freed from some of the manual 
operations required in the older mills. The com- 
pany’s entry into the wide-flange beam business 
will round out its production of items for the 
construction industry, which include standard 
structural shapes such as I-beams, H-beams, 

les, channels, steel sheet piling, and concrete 
reinforcing bars. Facilities for producing the 
new shape have been created by rebuilding the 
28in structural mill at the Indiana Harbour 
Works. The heart of the wide-flange beam 
operation is a 44in universal beam mill and a 
34in edging mill, which are operated in tandem 
by one operator. A new 6000 h.p. electric motor 
was installed to drive these two mills. 

Other new equipment installed in conjunction 
with the beam mill included a 40in finishing mill, 
a 175-ton crane, a 66in hot saw and a 66in cold 
saw, a Straightening press and a roller straightener. 
To handle the new product a 220ft building 
extension was erected to store wide-flange beam 
rolls ; another building was extended 220ft and 
a new 640ft long warehouse building was erected 
to house the finishing processes. The new 
equipment now makes the 28in mill one of the 
most versatile structural mills in the United 
States. A variety of products can be turned out 
mainly because of the use of interchangeable roll 
housings, which can be made up in advance of 
rolling schedules. The new wide-flange beam 
mill housing can be picked up bodily by the 
175-ton crane and removed when other products 
are scheduled for rolling. 

The Inland Steel Company is one of three 
companies in the United States now equipped to 
make wide-flange beams, Bethlehem Steel and 
United States Steel being the other two. The 
only other mill for their production in the 
Chicago area is at the South Works of United 
States Steel. 





Super Sabre Aircraft Equipped 
With Automatic Pilot 


THE accompanying illustration shows the new 
“Super Sabre”’ F-100D jet aircraft of North 
American Aviation, Incorporated, which recently 
had its initial flight test. This new model of the 
first fighter bomber of the U.S. Air Force, 
capable of exceeding the speed of sound in level 
flight, incorporates a Minneapolis Honeywell 
auto-pilot developed expressly for supersonic 
jet aircraft. This electronic device will control 
the aircraft at supersonic speed, enabling the 
pilot to concentrate on navigation or other 
tactical phases of his mission. The auto-pilot 
is said to relieve pilot fatigue and to reduce 
chances for human error in the split-second 
timing required at these speeds. Like the earlier 
“A” and “ C” models, the new fighter will be 
powered by a Pratt and Whitney “ J—57 ” turbo- 
jet engine with after-burner. Its performance 
will be comparable to the U.S. Air Force 
“F-100C,” which recently flew across the 
Mojave desert at 822-135 miles per hour to set 
an official world’s speed record. The “‘ F-100D ” 
is 47ft long, 15ft high, and its 45 deg. swept 
wings have a span of 38ft. Equipped with a 





Super Sabre “‘F-100D ” turbo-jet 





fighter bomber equipped with automatic pilot 
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probe and drogue-in-flight refuelling system, the 
“ F-100D ” can escort high-speed bombers on 
long missions or strike by itself against distant 
targets. 





Large High-Speed Computer 
for M.I.T. 


A LARGE high-speed electronic computer is to 
be installed at the Massachusetts Institute of 
Technology. Made available by the Inter- 
national Business Machines Corporation, the 
computer will be the principal tool in a new 
electronic data processing centre at M.LT. 
Other colleges and universities in New England 
have been invited to share in the use of the 
machine for research and education of students 
in computing techniques. The computer will be 
installed early in 1957 in the Karl Taylor 
Compton Memorial Laboratories, which M.I.T. 
is now building in Cambridge at a cost of 
4,000,000 dollars. Dr. Philip M. Morse, pro- 
fessor of physics, will be the director of the 
computation centre. The computer will be an 
I1.B.M. Type 704 electronic data processing 
machine, the latest computer designed for solving 
mathematical problems in engineering, science, 
social science and management studies. In one 
second it can perform 40,000 additions or sub- 
tractions or 5000 multiplications or divisions of 
ten-digit numbers. 

With a staff of more than thirty people the 
M.I.T. centre will be the largest and most 
versatile data processing facility yet to be made 
available primarily for education and basic 
research. The I.B.M. Corporation not only 
will install the machine but will contribute to 
the cost of maintaining and operating it. The 
company will also make a grant supporting 
studies of research assistants to be selected from 
other New England colleges. The School of 
Industrial Management at M.I.T. plans to under- 
take a new programme of studies in “‘ operations 
research,” the field in which data processing 
methods are applied to manufacturing and 
distribution problems that are so complex they 
could never be solved by old-fashioned methods. 
Other fields in which research is expected to be 
done include aerodynamics, where computations 
are expected to lead to a better understanding of 
shock waves at transonic and supersonic speed ; 
meteorology, where a rapid assimilation of 
weather data can lead to better forecasting ; 
atomic research, where calculations can throw 
new light on sub-atomic particles ; and solid 
state physics, in which efforts are being made to 
find even more efficient components for com- 
puting. An advisory committee made up of 
representatives of New England colleges partici- 
pating in the programme will be formed to 
advise on such questions as priorities for prob- 
lems to be submitted to the machine and the 
suitability of problems. Research assistants 
selected from graduate schools of the partici- 
pating institutions will be trained, not only at 
M.I.T., but also at the I.B.M. educational centre 
at Poughkeepsie, New York. They will then 
be in a position to assist in instruction in elec- 
tronic data processing in their own colleges and 
to assist other students and professors in pre- 
paring problems for the computer. 
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Earth Satellite Vehicle Launching 
Scheme 


THe Glenn L. Martin Company, Baltimore, 
Maryland, has been awarded a contract for the 
satellite launching vehicle which is to launch the 
E.S.V. “ Vanguard ”—the earth satellite vehicle 
that is to be man’s first exploratory step in the 
conquest of space. “‘ Vanguard” is the name 
assigned to the scientific satellite project by the 
White House, the National Academy of Sciences, 
the National Science Foundation, and the 
Secretary of Defence. The total project is a 
joint Army-Navy-Air Force programme under 
Navy management. Because of a _ ten-year 
record of experience in upper air research as 
builders of the “ Viking” rocket series for the 
U.S. Navy, Martin was awarded the prime 
contract for the major part of the project, the 
satellite launching vehicle. Martin has awarded 
the sub-contract for the first-stage rocket motor 
to General Electric, and sub-contracts for certain 
additional critical components will be announced. 
The small, earth-circling unmanned satellite 
will be carried in the final stage of a multi-stage 
rocket launching vehicle. The system will be 
launched some time during the International 
Geophysical Year (July, 1957, to December, 
1958). 

Although the exact characteristics of the 
satellite itself have not been determined it will 
be large enough to carry essential research 
instrumentation and to be tracked from the 
ground by optical and radio devices. It will, in 
fact, be both seen and heard around the world. 
The launching vehicle will consist of a three-stage 
rocket. The first stage will propel the assembly 
on the initial part of its flight. At burn-out, 
the first stage will drop off, and the second stage, 
in controlled deflection from the vertical, will 
continue the satellite upward. The final rocket 
stage, carrying the satellite proper, will achieve 
a top speed of about 18,000 miles per hour— 
sufficient to establish the satellite in its orbit, 
there to continue on its own momentum. This 
high velocity will balance the gravitational pull 
due to the earth. The satellite orbit will be 
slightly elliptical, with its nearest approach to 
the earth about 200 miles distant. It will circle 
the earth approximately once every ninety 
minutes for several days. The slight, but 
cumulative, drag from atmospheric molecules 
at the 200-mile altitude will bring the satellite 
gradually closer to earth. And, finally, the 
friction of the denser atmosphere will cause it to 
disintegrate, much in the fashion of a “ shooting 
star.” Detailed information on this historic 
adventure into space will be shared with the 
scientists of some forty nations participating in 
the International Geophysical Year. 





Gas Turbine Powered Compressor 
Packs for Aircraft Engine Starting 


Tue Solar Aircraft Company, San Diego, 
California, has received a contract to build a 
number of Jupiter gas turbine portable com- 
pressor packs for the U.S. Air Force, for use in 
starting aircraft engines. The contract includes 
a provision for self-propelled dollies for mounting 
the compressor packs, and for pre-production 
testing of the units. Under an Air Force con- 
tract more than a year ago the firm modified one 
of its 500 h.p. Jupiter gas turbine engines so 
that it would give most of its output in the form of 
compressed air, bled from the gas turbine com- 
pressor. This unit was tested as a portable 
power source for supplying large amounts of 
compressed air needed to start such turbo-jet 
engines as the Allison “ J71 ” and the Pratt and 
Whitney “ J57,” and turbo-prop power plants, 
such as the Allison “‘ T56-1.”" The success of the 
initial tests led to the present contract. The 
advantages of the Jupiter ground power unit 
include its small size and light weight, despite 
the large power output ; portability ; ease of 
maintenance ; reliable starting in hot or cold 
weather ; and ability to use the same fuel as the 
engines being started. The power output of the 
unit closely matches the starting power required 
by jet engines. As a result the engine starting 
temperatures are substantially lower and the 
engine life is lengthened. 
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Personal and Business 


Appointments 


Mr. D. K. FRASER has been appointed managing 
director of Petters Ltd., Staines. 

CapTAIN J. W. G. James has been appointed a 
director of International Aeradio, Ltd. 

Mr. RoserT S. INGERSOLL has been elected presi- 
dent of the Borg-Warner Corporation. 

Mr. FRANK Homes has been appointed chief 
purchasing officer of Hadfields Ltd., Sheffield. 


Mr. C. J. Kinc, A.M.LE.E., has been appointed 
Midlands area manager of Lumenated Ceilings, Ltd. 

Amr Vice-MARSHAL SiR WILLIAM Havers is 
joining the board of Bristol Repetition, Ltd., Feeder 
Road, Bristol, 2 

Mr. R. A. PiTTMaN has been appointed secretary 
of the British Engineers Association, 32, Victoria 
Street, London, S.W.1. 

East SussEX ENGINEERING CoMPANY, Ltd., Lewes, 
states that Mr. A. Boyes, general manager, has 
been appointed a director. 

Mr. C. G. Hancock, A.M.LE.E., has been 
appointed a deputy labour relations officer at the 
headquarters of the Central Electricity Authority. 


Mr. H. H. WessTer has been appointed sales 
manager of the foundry division of K and L Steel- 
founders and Engineers, Ltd., Letchworth, Herts. 


Mr. P. L. Watson has been appointed to the 
board of Oil Feed Engineering Company, Ltd., 18 
Denbigh Street, London, S.W.1, as development 

4 

Dr. R. A. WILKINS, vice-president, research and 
development, of Revere Copper and Brass, Inc., 
New York, has been elected a Fellow of the Institute 
of Metals. 

Mr. A. H. Goupe has been appointed sales 
manager at the head office of A.E.I. Lamp and 
Lighting Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

LizuT.-CoLoNEL T. Eustace SMITH, managing 
director of Smith’s Dock ee! Ltd., has been 
elected chairman of the Dry Dock and 
Repairers Central Council. 

Mr. G. H. FARLEIGH, M.LC.E., has joined the 
partnership of Coode and Partners, chartered civil 
engineers, 9, Victoria Street, London, S.W.1. Mr. 
A. P. Humble, M.LC.E., has joined the firm as a con- 
sultant. 

Tue British TRANSPORT COMMISSION states that 
Mr. J. C. Chambers has been appointed secretary of 
the Central Transport Consultative Committee in 
succession to Mr. G. Cole Deacon, who is to retire at 
the end of July. 

Mr. C. H. Atsop, of W. H. Allen, Sons and Co., 
Ltd., and Mr. Lewis Hart, of Brush Electrical 
Engineering Company, Ltd., have been elected 
chairman and vice-chairman respectively of the 
BEAMA publicity committee. 


JOHNSON AND PHILLIPS, Ltd., Charlton, London, 
S.E.7, states that Mr. A. E. Woollaston, hitherto 
manager for Pakistan, has returned to this country 
to undertake new duties at the head office, concerned 
principally with liaison between the home and over- 
seas factories. 

METROPOLITAN-VICKERS ELECTRICAL Pa 
Ltd., announces the appointment of Mr. G. 
Hayward, A.M.LE.E., as manager of the Bristol ag 
Office, in succession to Mr. H. B. Eccles. Mr. Eccles 
has reached retirement age, but continues to serve 
the company as an adviser. Mr. J. S. Hall has 
been appointed assistant manager at the Cardiff 


British ROLLING MILs, Ltd., Tipton, states that 


Mr. A. Winton, secretary, has been appointed a 
director. Mr. Winton and Mr. G. B. Morrison, 
technical director, are now age responsible for the 
management of the company. This arrangement has 
been made on account of the illness of Mr. W. E. 
Parker, who has been given six months’ leave of 
absence by the board. 

Mr. ANDREW Morison, M.I.Mech.E., has been 
appointed managing director of D. and C. and 
William Press, Ltd. He succeeds Mr. A. M. Holbein, 
who has relinquished the office in order to devote 
more time to the work of the Federation of. Civil 
Engineering Contractors, of which he is the president. 
Mr. Holbein will continue to serve on the board of 
D. and C. and William Press, Ltd. 

Tue Society OF MoToR MANUFACTURERS AND 
TRADERS, Ltd., has announced the election of 
honorary officers as pe president, Mr. Frank 

chairman director of 


Perkins, managing 
F. Perkins, Ltd. ; demas president, Dr. F. Llewellyn 
Smith, managing director of the motor-car division 


of Rolls-Royce, Lid.; vice-presidents, Mr. A. S. 

Dick, managing director of Standard Motor Com- 

pany, Ltd., and Mr. Geoffrey Rootes, managing 

ee of the manufacturing division of the Rootes 
roup 


Business Announcements 


ASSOCIATED BriTIsH Oi. ENGINES (MARINE), Ltd., 
has opened a service depot at Fleetwood. 

Mr. H. L. Dowse1T, managing director, and Mr. 
T. E. Grant financial director, of Dowsett Holdings, 
Ltd., are visiting Australia. 

Mr. J. E. Ropinson chief engineer of Henry 
Meadows, Ltd., Wolverhampton, is making a tour 
of the Far and Middle East. 

Tue British STEAM SPECIALTIES, Ltd., Fleet Street, 
Leicester, is now a stockist for the products made by 
Copperad Ltd., Colnbrook, Bucks. 

Expanpnig, Ltd., Chase Road, London, N.W.10, 
states that Mr. John Masterson, a technical repre- 
sentative, is leaving on May 31st for a tour of East 
Africa and Rhodesia. 

StEMENS ELECTRIC LAMPS AND SUPPLIES, Ltd., 
states that, from June Ist, all its trading activities 
are being integrated with those of Siemens Brothers 
and Co., Ltd., the parent company. 


Esso PETROLEUM COMPANY, Ltd., states that the 
name of its research company in this country has 
been changed to Esso Research, Ltd. The company’s 
head office remains at 33, Davies Street, London, 
W.1 (telephone, Mayfair 7799). 


Contracts 


DorMAN LONG (BRIDGE AND ENGINEERING), Ltd., 
has obtained the contract from the British Transport 
Commission for the reconstruction of Underline 
Bridge No. 19, between Sandy and Blunham, carrying 
the single track railway from Cambridge to Bedford 
over the main lines from King’s Cross. The value of 
the contract is £106,421. The work comprises the 
construction of new abutments and piers and four 
plate girder spans varying between 63ft and 103ft 
in length. The bridge will be constructed next to 
the existing bridge, which will be demolished on 
completion of the new work. 


Miscellanea 


CorRRECTION.—In the article on the Marchwood 
power ‘station, in our issue of May 11th, the 10-ton 
crane in the workshop was stated in error to have 
been provided by Reed Brothers (Engineering), 
Ltd. It was manufactured by the Reed Crane 
and Hoist Company, Ltd. 


Lists OF PUBLICATIONS ON ATOMIC ENERGY.—The 
U.K. Atomic Energy Authority has published five 
lists of documents and translations issued by the 
Authority, and of articles in periodicals contributed 
by the Authority’s staff. Access to these documents 
can be had at the following libraries :—Science 
Museum Library, South Kensington, London, 
S.W.7 ; -Central Library, Ratcliffe Place, Birming- 
ham, 1; Mitchell Library, North Street, Glasgow, 


C.3 ; Central Library, William Brown Street, Liver- ‘ 


pool, 3; Central Library, St. Peter’s Square, Man- 
chester, 2; Central Library, New Bridge Street, 
Newcastle upon Tyne, 1; Central Library, Surrey 
Street, & Fu0% 1; and the Patent Office Library, 
London, W 

M.A.N. i film entitled “‘ Wherever You 
Go ” was shown in London on April 26th, before an 
invited audience by W. Wykeham and Co., Ltd., 
British agent of Maschinenfabrik Augsburg-Niirne 
berg A.G. The film, which was made by the M.A.N. 
film unit and runs for about cnn minutes, 
was introduced by Mr. R. Carstanjen, of the board of 
M.A.N. It introduces the company’s three main 
manufacturing centres at Augsburg, Niirnberg and 
a and <9 pote the very bap nen a 
acturing programme wing a large num! 
examples of the firm’s products, taken from steam 
and diesel engineering, vehicle building, steel struc- 
tures and industrial plant, and other fields, such as 
printing machinery. 

INSTITUTION OF _ENGINEERS-IN-CHARGE.—Last 
Friday evening we attended the fifty-first annual 
dinner of the Institution of in-Charge, 
which was held in London, under the chairmanship 
of Lord Sempill. The toast of “ The Institution ” 
was proposed by Mr. Antony Vickers, who empha- 
sised that ay ee es fifty years 
had been greater ever before. But, he sug- 
gested, the economic influence of technical progress 
was not always fully understood. Replying to the 


toast, Lord Sempill, vi ce preset of the Institut 
referred to the fact that the application of Science to 
industry had brought about a revolution in a 
short space of time. v4 went on to com all on 
automation, a word, he said, which was being 
“widely used in an undefined sense.” But, 
Sempill added, as a nation we could not a ford to 
neglect the possibilities that automation offered, 4 
toast to the guests was ——— by Sir Harold 
Roxbee Cox and acknowledged by Lieut.-Colone| 
S. J. M. Auld, and the final toast was that of “ The 
Chairman,” roposed by Mr. W. T. Watkins. Ip 
accordance with the Institution’ $ custom, the speeches 
were interspersed with a musical programme. 
OPENING OF THE CHIBULUMA CONCENTRATOR,— 
The concentrating plant at Chibuluma, a new mine 
of the Rhodesian Selection Trust Group of Companies 
in the copper belt of Northern Rhodesia, was opened 
on Saturday, May Sth, by Lord Liewellinn the 
Governor General of the Federation of Rhodesia 
and Nyasaland. Ore has been produced at the 
mine and stockpiled since last October, and the pro- 
duction of copper and cobalt concentrates has now 
started with the opening of the new plant. The mine 
is estimated to have reserves of 7-3 million tons of 
ore at an average grade of 5-23 per cent copper and 
0-25 per cent cobalt. Some 16,000 tons of copper 
and 500,000 Ib of cobalt will be produced annually 
from the 480,000 tons of ore to be raised. 


PoRTABLE ELECTRIC GREASE GUN.—A portable 
electrically-operated grease gun for high-pressure 
eee purposes, which is of Continental manu. 
facture, is now being supplied in this country by 
Headland i Developments, Ltd., 164, 
yy 4 Bridge Road, London, S.E.1. This 

is designed to supply grease at a pressure of 

7400 Ib to 8200 Ib per square inch at the nozzle, and 

the power is supplied by an electric vibrator which 

operates a pumping mechanism built in the body of 

the eg Each gun is fitted with a flexible delivery 

hose 154in long, and its container holds about 

30 cubic inches of grease. Four nozzle adaptors 

supplied with the gun are designed to cover the 
requirements of most types of grease nipples. 

WATER RESEARCH ASSOCIATION.—We have received 
a booklet from the Water Research Association, 18, 
Linkfield Lane, Redhill, Surrey, in which the aims and 
current work of the association are set out. It may 
be recalled that the association was formed by the 
joint action of the Institution of Water Engineers and 
the British Waterworks Association, and held its 
first meeting in November, 1953. Work at present 
being undertaken includes an investigation into the 
fundamental behaviour of filter media, particularly 
sand, applied research into the potentialities of 
plastics in the water industry, and the development 
of a directional leak detector of adequate sensitivity. 
Like other similar research bodies, the Water Research 
Association is financed largely from the industry 
which it serves. 

IMPROVEMENT TO THE LONDON-HOLYHEAD TRUNK 
Roap, A.45.—Work has started on two improvement 
schemes on the London-Holyhead Trunk Road, 
A.45, near Ryton-on-Dunsmore, which will form 
links in the projected chain of dual carriage roads 
between Bi and the South of England. Both 
schemes have been designed for the Ministry of 
Transport and Civil Aviation by the Warwickshire 
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When an invention is communicated from abroad the 
address of the communicator are led in italics. 
ment is not illustrated the lo 
te first given is the date Fog aged the second date, 
aie id of the abridgment, it date of publication of the 
complete specVigasion. cgarles af specifications may be obtained 
Patent Sales Branch, iy" “eanaead Buildings, 
as Ghonoes lone WS ie coke 


VALVES 


744,858. July 29, 1953.—Macnetic VaLves, Girdle- 
stone Pumps, Ltd., 23, Davies Street, London, 
W.1. (Inventor : ‘Geoffrey Francis Bedford.) 

The invention relates to valves for fluids, more 
wary those of the continuous operating type 
feted gros wenden nye eehoned anns 

of impro valve constructions of the type normally 
biased towards a closed condition, in which the bias 
is achieved without mechanical means subject to 
wear, corrosion and breakage. In the drawing, the 
nations is shown applied to the outlet of a diaphragm 
pump. The spherical valve member A is of tic 
material, such as iron, coated with a layer B of non- 
magnetic, resilient material such as pol segh: toa 
depth of, say, one sixteenth of an inch. The valve 
seat C comprises an annular or pot magnet D in the 
passage which the valve is to control and located 
against a shoulder E in the passage wall to present 
either a north or south pole to the sphere A, which 
ee Sonne Ce eee Se ae ane. 

The magnet D is also shrouded in a layer 

magnetic resilient material. These layers reduce 

wear and damage as the valve operates and prevent 
corrosion, and they also impose an “ air-gap’ 

between the armature sphere A and the — D 

to prevent magnetic “‘ adhesion” between the parts 

so as to allow the valve to open smoothly under 
pressure. Pies bd — the ode agony sphere, 
spaced guides or are provided in passage 
downstream of the valve seat C and the displace- 
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ment of the armature eon eanane 4 saetees a sinaaie 
attraction of the magnet ma; by 
providing a stop G so that the sphere does not travel 
too far away from the magnet. Hae abe 
may conveniently be formed on a liner ber. 
In operation, the valve sphere is 
to its valve closing position an 
from the valve seat on experiencing a 
from the upstream side of the valve. ‘ 
pressure pulse dies, the magnetic attraction of the 
valve seat will cause the member A to return and close 
the valve. lg ow return of ber y be 
assisted by a back-pull in the li 

over to a suction stroke of the 
_— may be rages: Ege gravity i 

isposed to operate with a vertical or semi 
displacement.—February 15, 1956. 


ue 
= 


MACHINE TOOLS 


747,778. Senate 29, 1953.—CLAMPS FOR USE IN 
MACHINE TOOLS, Speed Tools, Ltd., Vereker 
Buildings, Gresse Street, London, W.1. (Inventor: 


Kenneth Slade.) 
to clamps for securing 
workpieces, jigs, tools and the like in position on ong 
tables of machine tools, and for similar 


surface C an 
surface of the body is recessed at F near one end to 
Ng a jaw for engaging a workpiece as shown. 
The body B is formed with a longitudinal slot G 
which has its ends diverging away towards both the 
upper and lower surfaces of the body so as to pro- 
vide a free movement of the bolt or stud. ag oe 
further provided with a transverse hole = 
sects the slot G. Bad cylindrical metal b' 
the transverse hole ae is ‘tnlled 
dia to provide ms i 


table. The volt J is provided with the usual head M for 
oe engaging 
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table groove. A nut N on the 
bears against a flat surface on the block K 
When the 


adjacent the — end of the aperture. 
nut is adjus 


to move the clamp body down into 
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the position shown, the jaw grips the workpiece and 
the curved end contacts the working surface. It will 
be appreciated that the area of the metal block K 
in contact with the body will be constant regardless 
of the inclination of the body for different sizes of 
workpieces. The positioning of the block K between 
the top and bottom surfaces a 6s ok oo 
increases the angle through which the body can 
tilted.—April 11, 1956. 


747,588. December 7, 1953.—SEGMENTAL CIRCULAR 
Saws, Firth Brown Tools, Ltd., Speedicut 
Works, Carlisle Street East, Sheffield, 4. (In- 
ventor: Harry Backhouse.) 
The invention provides a segmental saw charac- 
— by interfitting radially extending serrations in 
the abutting radial faces of adjacent segments, 
the serrations providing a multiplicity of tongues and 
grooves on each face and the serrations on one of 
each pair of abutting faces being set over by half a 
pitch in relation to the serrations on the other face 
so that the tongues and grooves on the adjacent faces 
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may mate together. As shown in the drawing, the 
saw has the central disc A formed around its periphery 
with a radially extending central tongue B and the 
segments C have corresponding slots D which fit 
over the tongue. Each segment is secured to the 

tongue by three rivets E. Each segment has on the 
onan slge foe saw teeth and each radial face formed 
with angular serrations G, which mate with the 
serrations on the adjacent segment to prevent relative 
side movement between the segments. Leone agama 
struction of saw it is possible to resharpen the teeth 
Seen ee eee 
bottom of the gullets and the top of the slot in the 

segment is much less than in the known constructions. 


ae 11, 1956. 


FIRE PREVENTION 


748,042. September 22, 1953.—NozZZLE FOR PRO- 
poe kg mel po The General Fire 
ane Compan’ Ltd, and Eric Robert 
red Fuller, 11, Waterloo Place London, S.W.1. 

(Inventor: Eric "Robert Alfr ed Fuller.) 

A very fine spray or mist uation other Neuid 
which can be thrown a considerable distance from the 
er tore eae tee he oe oe 
purposes, for example, for spra; ruit, for 
saturation and for smoke driving and per | in particular 
for fighting oil or petrol fires. The poco R an is con- 
cerned with nozzles, effective for such purposes, by 
which the liquid is projected in a converging annular 
jet. From the drawing it will be seen that a central 
tubular member A of the nozzle is of somewhat 
greater diameter than the hose. Its front is closed by 
a web B with a series of apertures C for the passage 
of fluid and is extended with a mushroom like stem D 
to an end piece E. The top surface of the mushroom 
is formed witha concave depression F, which is 

surrounded by a plane annular face G. The periphery 
of the end piece E is chamfered at H so that the top 
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in effect convergent in the direction of fluid 
external thread is formied on the tube 
way behind its closed end for the reception of 


io outer tubular member J having a divergent outlet 
L 


Behind the thread the central member is formed 
a body for a spring-pressed shut-off plug valve 
and the body is extended to provide a union con- 
nection for a source of pressurised fluid. The outer 
tubular member J 
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tional area is formed +5224 
between the inner and i 
— — behind 

ann aperture 
defined between the 
forward ends. The fluid 








ment is such that the Tr 
outer member can be 
— — to close 

annular aperture 
defined with the inner 
member and adjusted 
between limits set by a pin O and a slot P to give the 
small clearance necessary for optimum results, but 
where conditions of volume and pressure of the fluid 
supply are sufficiently constant a permanent setting 
can be used. Fluid emerging from the annular 
chamber N through the annular is 
directed inwardly towards the central depression F, 
becomes very turbulent and is directed in an annular 
convergent spray from the divergent outlet nozzle K.— 
April 18, 1956. 


GAS TURBINES 


746,832. February 10, 1953.—Jer Pires or Gas 
. TURBINE ENGINEs, Rolls-Royce, Ltd., Nightingale 
Road, Derby. (Inventor : Thomas Henry Kerry.) 
The invention is for cooling devices for the exhaust 
ducts or jet pipes of gas turbine engines and applies 
to those exhaust assemblies where a stream of exhaust 
gases is divided and led out through two or more 
different ducts. Examples of such arrangements are 
shown in Specifications 585,557 and 621,329. Accord- 
to the invention, there is associated with the 
junction of the dividing ducts one or more conduits 
through which cooling air is led to cool the pipe wall 
at the place of junction. In the example shown in 
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the drawing, the compressor A. supplies air under 
Se be Ge ee es 
exhaust into annular D whence the 
exhaust gases pass into two pe ve MP Fase Eand F. 
The transition stage from the annular to the cylindrical 
is kidney shaped. These kidney-shaped portions G 
come together at two points in the annular passageway 
180 deg. apart. There the kidney-shaped ducts are 
joined as shown at H and J. Immediately in front 
of these joints are formed conduits, muffs or boxes K, 
into which air is led through pipes L from the com- 
pressor. These boxes are vee shaped or curved back- 
ward in horizontal cross section and the air escapes 
from the open ends at the rear of the boxes into the 
kidney-shaped portions G of the dividing ducts. 
The invention may.also be applied where the jet pipe, 
instead of having two parallel cy ducts, is of 
“ hour-glass ” cross section. an 21, 1956. 
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e,4e e ca 
British Standards Institution 
All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, ‘Park Street, London, W.1. 
REFERENCE BLOCKS FOR ROUTINE CHECK- 
ING OF ULTRASONIC TESTING EQUIP- 
MENT EMPLOYING SHEAR WAVE 
PROBES 
No. 2704 : 1956. Price 2s.—In ultrasonic testing 
by the pulse reflection or pulse transmission methods 
it is desirable to be certain that the complete ultra- 
sonic equipment is operating under conditions of 
reproducible sensitivity, so that the amplitudes. of 
defect echoes may be directly compared. While 
tests are in progress this is particularly important in 
the following cases: (qa) after valve replacements, 
(6) when adjustments have been made to the 
apparatus, (c) if the instrument has to be interchanged 
with another similar instrument. It is further desir- 
able to be able to make spot checks on the instru- 
ments under working conditions in order to ensure 
that the sensitivity is not affected by changes in the 
mains voltage, valve emission and crystal mountings, 
or by wear of the probe surface. The simple reference 
block of the type specified in this British Standard is 
no substitute for full laboratory calibration of the 
electrical as well as acoustical variables involved ; 
it is, however, considered that the block can serve 
a useful purpose by permitting rapid checks to be 
made on the instruments, so as to enable a reason- 
able degree of confidence to be placed in the repro- 
ducibility of the results obtained. It is emphasised 
that a reference block should not be treated as a 
standard defect and therefore cannot be used to 
estimate the magnitude of defects. 


GLOSSARY FOR VALVES AND VALVE PARTS 
(FOR FLUIDS) : PART 2, SAFETY VALVES 
AND RELIEF VALVES; PART 3, PLUG 
VALVES AND COCKS : 


No. 2591 :1956. Price 6s. each.—B.S. 2591, 
Part 1, 1955, applying to screwdown stop, check and 
gate valves, was published to meet the need for con- 
sistency in the terminology used to describe valves 
and their parts, and the above two new parts have now 
been published. Part 2 defines types of, and parts for, 
the following types of valves : ordinary safety valves, 
direct spring loaded ; ordinary safety valves, direct 
weight ‘loaded ; ordinary safety valves, lever and 
weight loaded; ordinary safety valves, lever and 
spring loaded; ordinary safety valves, ‘“* Rams- 
bottom ” type ; and relief valves. Seven illustrations 
are included of typical safety valves. 

Part 3 defines types of, and parts for, the following 
types of plug valves and cocks: lubricated plug 
valves ; non-lubricated plug valves (including lift 
plug and split plug types); plug cocks ; d 
cocks ; compound gland cocks ; and packed cocks. 
Six mae aaa are given of typical plug valves and 
coc 


STEAM-HEATED JACKETED PANS FOR 
PROCESSING INDUSTRIES (EXCLUDING 
CATERING EQUIPMENT) 


No. 2647 : 1956. Price 2s. 6d—In view of the 
gteat diversity of sizes and pressures which have 
hitherto applied to jacketed pans used in the pro- 
cessing industries, it was considered that it would be 
advantageous to the manufacturers and users if 
standard pressures and capacities were laid down 
in a convenient form. For this new standard three 
different pressures have been selected : 40 Ib, 80 Ib 
and 100 Ib per square inch, as the pressures most 
commonly in use. 

The standard applies specifically to steam-heated 
jacketed pans for use in the processing of food, 
chemicals and other materials, and having a pan 
depth and shape which enables the contents to be 
readily observed and ladled out if necessary. It 
does not apply to low-pressure jacketed pans, as 
used in the catering industry, which will be covered 
in a standard shortly to be published. This specifica- 
tion gives dimensions for pans with both hemi- 
spherical and dished bottoms; recommendations 
relating to various components, and requirements for 
hydraulic testing and marking. 


CLASS I METAL ARC WELDING OF STEEL 
PIPELINES AND PIPE ASSEMBLIES FOR 
CARRYING FLUIDS 


No. 2633 : 1956. Price 10s. This is one of a 
comprehensive series of process standards for the 
welding of steel pipelines and pipe assemblies for 
carrying fluids. 

The standard covers the shop and site metal-arc 
welding of steel pipelines and pipe assemblies for 
carrying fluids suitable for Class I conditions and in 
sizes up to 24in diameter. It covers all kinds of butt 
joints, branches and sleeve welds, in addition to 
qualifying tests for welders. 

Appendices to the publication give recommenda- 
tions for the method of pi tion for macro- 
etching and the examination of completed joints by 
non-destructive methods. 
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Code of Practice 


SMALL SEWAGE TREATMENT WORKS 


(CP.302.100 : 1956) British Standard Code of 
Practice for Small Domestic Sewage Treatment 
Works. Price 5s.—This Code gives information on 
the design, construction and maintenance of plants 
for the treatment of sewage of a domestic character 
from small groups of houses and individual estab- 
lishments with populations not larger than about 
300 persons. These plants should of course be 
installed only when it is not possible or expedient 
to discharge to a public sewer. No more than general 
guidance can be given and it is stated the Code is not 
intended to take the place of skilled engineering 
advice, particularly with the larger plants covered 
by it. A list is given of the more important matters 
on which information must be obtained before start- 
ing to design the plant. Three types of septic tanks 
are described. riptions are given of shape, 
inlet and outlet arrangements, construction and 
arrangements for desludging of all these tanks. 
Treatment of the septic tank effluent, both in a bio- 
logical filter and on the land by surface or sub-surface 
irrigation, is described, but it is pointed out that 
land treatment should be used only when the con- 
struction of a biological filter is impracticable. Various 
kinds of biological filters are described. Pumping is 
discussed, and it is recommended that if pumping is 
unavoidable it should be done after settlement. 
Alternative methods of disposal of the final effluent are 
given as follows : (1) to a watercourse ; (2) by sur- 
face irrigation; (3) to a soakaway; (4). by sub- 
surface irrigation. Maintenance is fully covered and 
the point is stressed that regular maintenance is 
essential if these plants are to do their job efficiently. 
A series of drawings is attached showing typical 
items of plants for populations of 25, 30, 60 and 200 
people, designed in accordance with the recommenda- 
tions in the Code. 





Launches and Trial Trips 


CARRILLO, refrigerated cargo ship; built by 
Cammell Laird and Co. (Shipbuilders and Engineers), 
Ltd., for Empresa Hondurena de Vapores, Honduras; 
length between perpendiculars 425ft, breadth moulded 
59ft, a moulded to upper deck 36ft; twelve 
passenge four decks, four insulated holds to take 
Saipunel fruit cargoes, eight 5-ton derricks, electric 
deck machinery; three 400kW _turbine-driven 
alternators, one 75kW diesel-driven emergency 
generator ; one set of two-cylinder, double-reduction 
geared turbines, 9000 s.h.p. at 125 r.p.m., three 
Babcock and Wilcox single-pass boilers supply steam 
at 600 Ib per square inch and 850 deg. Fah. Launch, 
April 25th. 


CAPETAN CARDAMILITIS, cargo ship ; built by the 
Burntisland Shipbuilding Company, Ltd., for the 
Tramp Chartering Corporation, Panama ; length 
between rpendiculars 445ft, breadth moulded 
62ft 4fin, Reeth moulded to shelter deck 4lft, dead- 
weight 11,570 tons ; five cargo holds, derricks to lift 
10 tons, electric deck machinery, three 150kW diesel- 
driven generators ; Kincaid two-cycle, single-acting, 
diesel engine, seven cylinders, 620mm diameter by 
1400mm stroke, exhaust pistons 622mm diameter by 
470mm stroke, 5500 b.h.p. at 120 r.p.m. Launch, 
April 24th. 

SUMMERLEE, trawler; built by John Lewis and 
Sons, Ltd., for W. Liston, Ltd.; length overall 
130ft, breadth 25ft, depth moulded 12ft, endurance 
30 days, fish room 6400 cubic feet, 150 b.h.p. electric 
trawl winch capacity 1000 fathoms of 23in warp ; 
one 20kW generator, one 10kW generator ; British 
Polar M.44M diesel engine of 640 b.h.p. at 250 
r.p.m. Launch, April 24th. 


C.arITY, coaster ; built by the Goole Shipbuilding 
and Repairing Company, Ltd., for F. T. Everard 
and Sons, Ltd:; length 190ft, "breadth 30ft, depth 
12ft, deadweight 885 tons ; Sirron six-cylinder diesel 

engine, 600 b.h.p. at 300 r.p.m. Launch, April 12th. 





Catalogues and Brochures 


Worcestershire.— 
Folder A A with “ Evenflow ** small sewage distributor. 
PHOTAX (LONDON), is... 1-3, Charlotte Street, London, W.1.— 
he German ‘ 


JONES AND ATTWOOD, Ltd., Stourbridge, 


Leaflet dealing with t * Braun ”’ hobby automatic 
electronic flashgun. 

RENOLD Cnains, Ltd., Renold House, Wythenshawe, Man- 
chester.—Brochure giving details of the “‘ Coventry Mark 5°’ 
roller chains and wheels. 

THe Bronx ENGINEERING ComPANy, Ltd., Lye, near Stour- 
bridge, Worcestershire.—Illustrated catalogue dealing with all- 
steel] welded press brakes showing a range oo with their specifica- 


ion. 
MeicHu Castines, Ltd., Uckington Revntey,, Cheltenham.— 
ilustrated booklet dealing with he design ye Tenge nor 
aluminium bronze castings. ochaiaal sheet is 
included, giving the seg of No. 4 alloy we S. 1400 1400 AB. 2-C). 
B. anD S. Massey, L' Ah fey Manchester, 11.—Illus- 
trated leaflet giving details of drop hammers developed for the 
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production of small drop for, » and for the ha 
je ; rgings cdware and 


DOULTON AND Co., Ltd., Doulton House, Albert Emb 
London, S.E.1. —Illustrated catalogue entitled ‘* Making P 
Insulators *” showing aspects of the production and testing of 
porcelain insulators. 

J. CLuBLEY ARMSTRONG DanarM, Ltd., Abford House, Wilton 
Road, London, S.W.1.—Leaflet dealing with ‘2 Man” electric 
saw and “2 Man” Fey saw used for cutting timer UP to 
7ft diameter at high speeds 

MULLARD, Ltd., Century House, Shaftesbury Avenue, London, 
W.C.2.—Leaflet “entitled “Junction Transistors in Audio 

”’ illustrating some possible uses of these tra 
-aid circuits and a preamplifier unit are given. An 
— = suitable for use with a crystal “UP OF as the 
a.f. stages of a battery operated receiver is also ribed 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa. 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASLIB 


Fri. to be pore O June \st to 4th.—Hotel Metropole, Brighton, 
Annual Conference. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 
To-day, May 18th.—STOKE AND CREWE Seem : Royal Hotel, 
Crewe, Annual General Meeting, 7.30 p. 
Sat., May 19th.—KENT BRANCH : Royal’: Star Hotel, Maidstone, 
Annual General Meeting, 7.30 p.m. 


INCORPORATED PLANT ENGINEERS 
Fri., May “i —BIRMINGHAM BRANCH : Imperial Hotel, Bir. 
mingham, * he i a Aspect of — Operation and Main- 
tenance,” 'G ak Anderson, 7.30 p 
Thurs., May 31st.—SHEFFIELD rea 9 “Denecr BRANCH : Grand 
Hotel, Sheffield, aaa by Members, 7.30 p.m. 
BRANCH : ers’ Club, 


Tues., June 12th. Engin 
Albert uare, Manchester, “‘ Small Industrial Water-Tube 


Boilers,’’ G. H. Steward, 7.15 p.m. 


INDUSTRIAL WELFARE SOCIETY 
Tues. to Thurs., May 29th to 31st.—Robert Hyde House, 48, 
Bryanston Square, London, W.1, Course of Lectures on 
“* Industrial and Factory Law,”’’ by Harry Samuels. 


INSTITUTE OF METALS 


Wed., June \3th.—Metat Puysics CommMiTTee: Weir Hall, 
Institution of Naval Architects, 10, Upper Belgrave Street, 
London, S.W.1, “ Some Recent Studies of Irradiation Effects 
in Metals and Other Solids,” R. Smoluchowski, 6.30 p.m. 


INSTITUTE OF NAVIGATION 
Wed., June 20th.—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, “ Crossing Antarctica,’’ George Lowe, 
5 p.m. 
INSTITUTE OF PETROLEUM 
Wed. to Fri., May 30th to June 1st.—Institution of Electrical 
Engineers, Savoy Place, London, W.C.2, Ae on 
yeemaereantees. 9.30 a.m. to 12.30 p.m. and 2 p.m. to 
p.m. 
INSTITUTION OF CIVIL ENGINEERS 
Tues., May 29th.—Worxs CONSTRUCTION MEETING : Great 
George Street, Westminster, London, S.W.1, “ Kwinana 
Jetty,’’ Peter Murray and D. N. Collett, 5.30 p.m. 
Tues., June Sth.—Great George Street, Westminster, London, 
S.W.1, Annual General Meeting, 5.30 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 
To-day, May 18th.—N.E. Brancu : Crown Hotel, Clayton Street, 
Newcastle upon oe. Das General Meeting, 6.15 p.m.; 
Annual! Dinner, 7. 


INSTITUTION OF MECHANICAL ENGINEERS 
Sat., May 26th. —YorKSHIRE GRADUATES’ SECTION: Visit to 
erry “ B”’ Power Station and Monk Fryston Switching 
Station, 10 a.m. 
Mon., May 28th.—MIDLAND GRADUATES’ SECTION : James Watt 
Memorial Institute, Great Charles Street, Birmingham, Annual 
General Meeting, followed by Chairman’: 's Address, 6 p.m. 


INSTITUTION OF NAVAL ARCHITECTS 


Tas, mcs 7th.—Weir Hall, 10, Upper Belgrave Street, London, 
“ The Planning | Performance res and Stresses in 
High-Speed Launch,”’ P. Du Cane, "4.45 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 
Sat., June 2nd.—N. MIDLANDS REGION : Town Hall, Peter- 
borough, Regional One-Day Conference, “* Aspects of Auto- 
mation,”’ 10 a.m. 


Ps ro pp OF STRUCTURAL ENGINEERS 
Ma 11, Upper Belgrave Street, London, S.W.1, 
Becy Reon Meeting, 6 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 
Wed., ey. 23rd. a Surveyors’ GENERAL MEETING : 12, 
Westminster, London, S.W.1, “ The 


Gitte to 3s 8 » 5.30 p.i 
Mon., May 28th.—12, , Sheppard, 8.30 p.m Westminster, London, 


S.W. 1, Annual General Meeting, 5 p.m. 


SCIENTIFIC FILM ASSOCIATION 


Tod, May 18th.—Ashorne Hill, Near Leamington Spa, Con- 
ference on Film as an Aid to Management. 


SCIENTIFIC INSTRUMENT MANUFACTURERS’ 
ASSOCIATION 
Wed. to Fri., June 6th to 8th.—ELECTRONICS SECTION : Royal 
West of England A y, Bristol. Exhibition, “‘ Atoms, 
Electrons and Industry.’’ 


SOCIETY OF INSTRUMENT TECHNOLOGY 


May 29th.—Manson House, 26, Portland Place, London, 
Annual. General Meeting, co ‘Analytical Instru- 


> 
A. G. Stanley and J. F. Brown, 6 p.m. 


mentation,” 








